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WASAC
Water & 5anitation Corporation

"Dignifying Ltfe"

No 11.07.024 /2020/DUWSS/dn

To: Mr. MARUO Shin
Chief Representative
fICA Rwanda Office

RE: Receipt of Equipment from IICA

We are pleased to inform you that we have received the equipment from flCA in the
project for "Strengthening Non-Revenue Water Control in Kigali City Water
NetworK' based on record of discussions signed on March 30,2076 between WASAC
and fICA.

The received equipment are for;
-Pressure reducing Valves (12), Float valves (10) and related pipes & fittings.
-Water Level Meters (3 sets)
-Water Pressure Meters (3 sets)

We should take responsibility of the security, maintenance and keep them in good
condition,
In addition, we would like to utilize them effectively even after the project.

Sincerely,

Eng. Aime MUZOTA
Chief Executive Officer

Attachment:
-List of equipment and related picture
CC:

Director of Support Services, WASAC Ltd

t1\

'i?
bre€

KN4 Av B, CENTENARY HOUSE, Nyarugenge District, Kigali City, PO Box 537, Rwanda. e-mail: wasac(Dwasac.rw.
www.wasac.rw
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TEL; (03)3376-g1TB

To: Eng. Aime MUZOLA
Chief Executive Officer
Water and Sanitation Corporation Lirnited

July 22,2020

Dear Sir,

With reference to the Record of Discussions signed on March 30,2016 between Water
and Sanitation Corporation Ltd. (wASAC) and Japan Intemational Cooperation Age'cy
(JICA)' we would like to lrand over the following equipment listecl as attachecl.

we humbly lequest WASAC to utilize thern properly ancl maintain tlrern i1 good
condition.

l. Pressure Reduci'g valves, Froat var'es ancl Fittings
2. Pipes and F'ittings for pressure Reducing Valves
3- Water Level Meter

4. Watel Pressure Meter

Sincerely,

Shigeo OTANI
Chief Adviser-, JICA Expert Team
Kyowa Engineering Consultants Co.. Ltd.

Attachment:
r List of equipment
o Inspection record

CC:
- Director of urbau wate'a'd Sa'itation Services. wASAC Ltd.- Director of Supporl services, WASAC Ltd.
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NO Names Branch
Diameter

(mm)
Bypass

Installation
(including

modification)
Photos

1 Kablzoza Nyarugenge 80 with Done

2
Kabrzoza
Additional

Nyarugenge 80 with Done

3 Gatsata Nyarugenge 150 with Done

4
Near Former
Gereza

Nyarugenge r00 without Done

5 National Nyarugenge 100 without Done

6
National
Additional

Nyarugenge 50 with Done

7 Rwampara Nyamirambo 80 without Done

6 Rwarutabura Nyamirambo 100 without Done

9

lvlwenoo-
Rwesero, No.72
(on transmission
pipe for the
rcsonrni r\

Nyamirambo 100 without Done

10 Kinyinya Remera 80 without Done

1,1,

12

Abanyamakuru Gikondo 150 with Done

Nyacyonga Gikondo t00 with Done



40 {-12"/ Va-/v'r

NC Reservoir Name Branch No
Vleasures to be

taken
FV Installation

lDatel
Photos

Vlont Kigali Bas (Golf Mike-
tlyakabanda) No.113

Nyamirambo 113
DN200x1, Gate

Valve DN150x1
Not yet

lhe materials staying in store, until the trust blocs
:ontructed for pipe protection.

2 Mwendo-Rwesero, No.72 Nyamirambo 72 DN100x1 Done

, EP GIKONDO (Primaire),

No.32
Gikondo )N 100 done

t EP GIKONDO (Primaire),

No.32 * Murambi No.104
Gikondo to4

DNl00xl, Gate

Valve x2
Done

\YARURAMA. No.118 Gikondo 118 )N100x1 Not vet

6 Sacuriro (Kadobogo PM3),

10.24,25
Kacyiru )L )\ )N200x2, Gate

/alve x 6
Done

T
(ibagabaga(Hospital),

!o.71
Remera 7I DN200x1 Done

t \yarutarama, No.121 Remera 127
DN100x1, gate

Valve x1
Done

1
Shez lando, No.15 Remera L5 DN150x1 Done

d \yabaraya (Gako), No.26 Kanombe zo
DN80x1, Other
Fittings

Done



1. Pressure Reducing valve, Float valve and Fittings
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Phases of Delivering and Reception for Pressure Reducing Valve and Float Valve for
the Project for Strengthening Non-Revenue Water Control In Kigali City Water Network

No Item DN Specification Quantity
First

Reception
Second

Reception

Flanged Pressure Reducing

Valve (PRV)
DN I5O

Function: automatically reduce a higher inlet
pressure to a steady lower downstream pressure,

regardless ofvarying inlet pressure, by pilof
operated regulator capable holdin g downstream
pressure to a pre-determined limit
Adjusted way: adjustment ofthe pressure by screw

and nut ofpilot valve system

Pressure: PNl6 bars

Structure: Ductile lron body, epoxy coating, with
Pressure gauge up and down stream ( 0-20 bars)

2 2

2
Flanged Pressure Reducing

Valve (PRV)
DN IOO Same as above 5 5

3
Flanged Pressure Reducing
Valve (PRV)

DN 80 Same as above 4 4

4
Flanged Pressure Reducing
Valve (PRV)

DN 50 or 2"

Same as above

If2" threaded flanges and Nipples are necessary to

complete assembling.

I

Flanged Gate Valve DN 2OO PN 16. Ductile iron bodr. sizc F4 5 5

o Flanged Gate Valve DN I5O PN 6. Ductile iron bodv. size F4 3 3

7 Flanged Cate Valve DN IOO PN 6, Ductile iron body, size F4 8 8

8 Flanged Gate Valve DN 80 PN 6. Ductile iron bodv. size F4 5 5

9 Flanged Gate Valve DN 50 PN 6, Ductile iron body, size F4 l3 l3

10 Flanged filter for PRV DN 150 PN 6, Ductile Iron body 2 2

ll Flanged filter for PRV DN IOO PN 16, Ductile iron body 5 5

l2 Flanged filter for PRV DN 80 PNl6, Ductile iron body 4 4

3 Flanged filter for PRV DN 50 or 2"

PN I 6, Ductile Iron body

lf2" threaded flanges and Nipples are necessary to

comolete assemblins

+ All Flanged TEE DN t50/50 PN 16, Ductile Iron body 2 2

I5 All Flanged TEE DN r00/50 PNl6, Ductile iron body 5 5

t6 All Flanged TEE, DN 80/50 PN | 6, Ductile iron body 4 4

t'7 All Flanged TEE DN 50/50 PN 16, Ductile iron body

t8 All Flanged TEE equal DN 80/80 PN16, Ductile iron body 2 2

r9
Flanged High Speed Air
Release Valve

DN 50 PN 16, Ductile lron body l2 t2

20
Flanged end Float valve with
all accessories

DN 2OO

Function: Automatically controls the rate of filling,
and will shut off when a predetermined water level

is reached

Type: an equilibrium, single seat upstream
pressure balanced float valve

Installation body pattern: angle pattem

Pressure: PNl6 bars

Max. allowable pressure drop (Dp) across the

valve: more than 8 bar

Structure: Ductile lron body. cpoxl coating.

stainless steel float

4

21
Flanged end Float valve with
all accessories

DN r50 Same as above

22
Flanged end Float valve witt
all accessories

DN 100 Same as above 4

ZJ
Flanged end Float valve with
qll onneccnripc DN 80 Same as above



No Item DN Specification Quantity
First

Reception
Second

Reception

24 Flanged Anti retum valve DN 80 PNl6, Ductile iron body

25 Flanged Elbow DN IOO PNl6, Ductile iron body 2 2

26 Flanged Elbow DN 80 PN16, Ductile iron body 2 2

27 Quick Flange Adapter for
PVC

DN
(oD

50

60)
PNl6, Ductile Iron body, EPDM gasket 4 4

28 Quick flange Adapter for
PVC

DN
(oD

00

l0)
PN I6, Ductile lron body, EPDM gasket 6 o

29 Quick flange Adapter for
?VC

DN 80
(oD90) PNl6, Ductile lron body, EPDM gasket 4

30 Quick flange Adapter for
PVC

DN 50
(oD63) PNl6, Ductile lron body, EPDM gaskel 2 2

3r Quick fit flange adaptor/

loupline for Steel Pioe
DN I5O PNI6. Ductile iron bodv 2 2

)L
Quick fit flange adaptor/

louolins for Steel Pioe
DN 1OO PNl6. Ductile iron bodv 2 z

33
Quick fit flange adaptor/
lounlins for Sfeel Pine

DN 80 PN16, Ductile iron body 8 8

34
Large Tolerance Flange

Adaoter for HDPE
DN IOO

PNl6, Ductile Iron body, brass grip ring and

EPDM sasket
4 4

35
Large Tolerance Flange

Adaoter for HDPE
DN 80

PN l 6, Ductile Iron body, brass grip ring and

EPDM sasket
4 A

36 laddles 63 mmx3/4" PN 16, Ductile iron body z 2

37 Nipples 3/4 PN 20. Galvanized bodv 2 2

38 Reducer 3t4 t1/2'*
PN 20, Galvanized body, Outside screw: 3/4",

Inside screw: l/2"
2 2

39 Nipples t/2 PN 20. Galvanized bodv 4 4

40 Ball valve 1/2 PN 20, Galvanized body, lnside screw 2 2

4l Flat Caskets DN 2OO Plastic or caoutchouc, EPDM gasket t6 6

42 Flat Gaskets DN I50 Plastic or caoutchouc, E,PDM gasket l5 t5

43 Flat Gaskets DN IOO Plastic or caoutchouc, EPDM gasket 4t 4l

44 Flat Gaskets DN 80 Plastic or caoutchouc, EPDM gasket 48 48

45 Flat Caskets DN 50 Plastic or caoutchouc, EPDM gasket 32 )z

46 Bolt and nuts M 20x80
Calvanized steel body, hexagonal head, entirely
fhreqded

300 300

47 Bolt and nuts M 16x80
Calvanized steel body, hexagonal head, entirely
threaded

832 832



FIRST INSPECTION RECORD

STGNED ON L3l12/2OLs

REFERENCE: DELIVERY NOTE ON 10/I2/20L9



sFs l.lAFoLD
E n'2961 KICArt

CIIenB KYOWA ENGINEERING ONSULTANTS co., LTD

DN Specificatron

Flanged Pressure
Reducing Valve (pRVi

nnfucine Valve (pRV)

i Flanged Presswe

DN I5O

DN -\0 trr 3"

Galvantzed steelbody,
hexagonat head,
entirely threaded

Galvanized steel body,

hexagonal head,

entirely threaded

Functiou: &
higher inl
lower dar

t

pre-Jetermined I irnit.
.{djusted way: adjuslme.nt ofthe
pres$re LrV screw aud nut olpilot
valvcr system .

i

I

2 u.l

Same as above

Ssrne as atrovc +L/
Same a-s above

lf i" dr*aded tlan$tes and Nipples
alG noce$strDr to complete 1 L..
osscnrbline.
Bolt end nuts

Bolt and nuts

t

Recelved by ITANGISHAKA Vedasre Date: L0l12l2019 Sign

Before the iaspectton records, dre materials delivered are sffll lrr the strppllerresponslblliries.

M 20(80

M 16x80

832

fvL$
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fnspection Record
Procurement worft of pressure Reducing valve and Float valve for
the Projcct for Strengthening Non-Rcvcnuc Water Conrrol ln Kignli City Watcr Nclvork

Date:

Item DN Spccilication Cnntract
Ou^smiil

lnspr:ction

Ouantitv Rerno*

I
Flanged Prcssurc Rqlucin_u

Valve(PRV) DN t5r)

Function: automruically rcduce a higher inler presrun, to s
stcody lo$,cf dotunsrearn nre_csure, regordless of varying inlet
prcssutr! by pikrt-opemted regularor capabie holding
do\f,rlstrearn prcssurc to lt prc-<ietcr:Dhed limit
Adjurtoiway: adiustnt€t|loi:lhe presslllEby sc.rew iltd uul rrJ
pilot vahc s;*stem -

Prei;sure: PNl6 ban
Siructure: Ductile ft'rrn bocl5'. epoxy qrilling, rvilh pressurc
gaugu up an<l da\vn slr€nm ( 0-20 bars)

2
I langed Pressurc Reducing
Vnlw(PRV) DN I'XI Strntc ds ubor,e J l,{ VL C:

I

Flongcd Pressurr Rcducing
Valve{PRV) DN 80 Strne as dbore 4 V G;t*wlo

c+fr,^e

4
Flunged Pressure Reducing
Valve (IRV) DN 50or3"

Sarne as ahor,e
lf 2" threaded flrurg'es nnd Ni;lples rue necesxuy to conple[e
rusernbling.

I V q:kou..f"

'tht+
l Flanged Gate Valr,e DN 2OO PNl6, Ductile iron lntly. size F4 { lrloft 'a^hl6 F'langd Gate Vohe DN I5O PNl6. Ductilc iron body. size F:l -t U+"*,;l"lti

Flanged Gare Yulve DN IOO I'N16. Ducrile iron body" size Fil R fikt*.*""t*t
8 Flotged 6atc Volvs DN 80 PN16, Ductile ircin bcdg sizc F.l 5 liltf 

"u;,r'Llr) Flongc{ Gatc Valvc DN JO PN16- Ductile iron brxJy. size F4 r3 Vst '*v*ta.lidt0 Flenged filter for lrRV DN I5O I'N 16. Dustilc lron hody UcJ..-t\i|l Flangod filtcr for PRV t)N r0(t PN16. Dustlle iron hxly 5 tvgf ,tura^Lrl.:
l2 Flanged liltcr for PRV DN 8I) FNl6" Duclile irun brrtly 4 W*JBA
t3 Flangcd tiltertbrPRV DN J0 or 2n

PNIG Drrctile lron body.
lf 2'' lhrcoded flnngus cnd N ipltlcs am trcc,3rs{rtr t$ contlllctc
asscmbling

i,af u,r'*-

t4 All Flanged'IEE DN 150i50 PNl6, Ducrile lron bcdy lfr*'^lr. I/'
t5 All Flanged TDE DN t00/J0 PNl6. Du$tile ftun tody 5 Vct cr*-la&
l6 {ll Flnnpd 1EE DN 80/50 PNI6. Ductile iron bodv 4 #o,r,i hJtt
l7 All Flangpd'l'l..li DN 50/50 PN l$, l)uctile iron bod,v I rrtrf tv'ilnt
t8 All Flangcd TEE e<lual DN $O/80 PNl6, Ductilciron body 2 'l,if;,r-"..L&
t9

Flnngsd High Speed Air
Releart Valve DN 50 PI{16. Ductilc lrcn hody r2 $;{ uua^1"^6$

20
Flanged end Fiout vslve
wilh all ircctssories DN 2OO

F:unction: .{utonraticrlly ratc of filling anrl rviil
shut ollwhcn.t Ft€$etcrr ler.el is rcuchcd."l'yJr: 

an quilihriunr. sin$e seil ulrslp{nt n6ssure hrrhr.rr.ed
float valvc
In-qsllstion tndy psncm: anglc paitu.rn.
Pressure; PlJl6 hnrc
Max. allowahlc prc.ssurc drop (Dp) rlcrrrss thc v8lve: riore
than I bar

Struciure: f.luctile lmn lrody. cpc,xy coilting stainless steel
float

2r
Flangcd erd Floot valvc
with all gcessories DN I5O Sanrc a-s abovc I {lit "u*'btl!

22
Flangd end l'loar valvc
wilh all acccssories DN IOO Samegs abovc 4 tkte-a*e&

23
Ftangod end Floal valve
with nll acrressories DN 80 Same ss above I

't'e'{. 'wz^614
14 Flsngd Anti reurn valvc DN 80 PNt5, Ducrile iron lrody r&t 6t^;h"A('
25 Flangrd Elbow DN IOO FNt6. Dudile iron bort]' 2 Nta"wfilA

t6 lrh {tu



lr

N( llern DN Sgrcifirxtion Cunlracl

Oualuitv
Ins;ptx.tion

0uurtitv
Remark

26 Flangod Elborv DN ET' PNl6. Ductile iron body z w^;tgl
27 Quick nangs Adaptcr for

PVC
DN s0 (oD63) PNl6. Ducrile lrcn body. EpDIrl grrsket nh*r"*J.l1

28
.luicR tit nange adaptor/
3oupling hrStml Pirrc

DN I5O PNl6. Ductile ir<rn bodv 6 {Lf "nu7"1
29 J$tck lil llangc adapr|r/

?ouplilrg hrSteel Piw DN I(,O PIr'16. Duuile iron botly tf bt *ihtl'
30 Juick lit llilnge dnptor/

Soupling for Steel ltipe
DN 80 PNl6. Ducrilc iron hdy t2 lhr .-dlrtl

3l l,argc Toteranrc Flargc
Adafler for IIDPE DN lfi) PNl6, Duc.tilc lron hrtty, brrr_rs nrip ring and t:pDM 

-{rrsli€t 4 'lrf t ;&ld
32

Lcgclblerance flangc
Adnptcr lor HI)PE DN EO PNl6, Ducrile Ircn bcd5.. brrss grip ring anti EpDAt gro*ier { *t

33 Snddles 63 mnrx3/4" PN 16" Ductilc irol body 2 t ct',iJa
34 Nipplcs .3/4' PN 2Q Calvaniaal buly 1 Utf ,'.""'d l/t
35 Redur:cr 3t4',/ tnn PN 2O Calvaniz.ed bod.v, Oouside screrv:

lnu ) t,d
.36 Nipples ,t2" I'N 20, (ialuanizcd bod_v { /,I.. t*.'l- ilt
37 Ball valw ItL' PN 20. Galvanizcrl botly. Inride scre\l. tV oya^J"lt
38 Flm Caskers DN 2OT, Plaslic or r:aoutchouc. liPD\4 gskct l6 nl.f a*69
J9 Flm Gaskcrs DN I5O l'lastic or rrflnulchouc. EPLllt4 gasks-t t5 !$'nu*h&
{rl Fliu Gaskets DN IOO Plastic or caourchcuc, EPDM garlicr 4l -f"r,,... /- t'/l
4t Flat Gaskets DN 80 Plastic ar r'ilriutchouc. EPDM gaskL:i {8 ',tfa^,alnt42 Flal Gaskets DN -iO Pla-stic or caaurchouq FIPI)M goskcr 'ffwi{l}i
43 Bolt and nuls M 20xtQ Galvarized steel bod1., hexagonal htad. cntirci;- thrradcd 30i) l/ Qcl:t'rs{o(',btr+
,14 llolt and nus M l6x$0 Gith,anized slr=l btxly. hurngonal ht-;ri, entirel-r thrertded 832 ,/
Mg[!b-of -lospeclial

WASAC

NAME POSITION SICN,A'f[JRF]
,\ rr

rcb-J\ u. tto 
ff, 

nt l t4/"t '-

;; ,l> I 4,.*aL:.'q y'-q { i.; dt,
v

tt* ,' 
-/U /frtx',*q/ait.-nt l/€"a/ ap f4'

t 'r ir"{

Vrtt f tr*vuqt',ir*k* As*,i+*-t &"&w; P'd/;k {

'(ul ur". i
4, t 'l

-! i t'1 1l-I{ LL

/t.
[--e'r z* i dl t t re,. {



SECOND INSPECTION RECORD

STGNED ON 3L/L2/2019

REFERENCE: DELIVERY NOTE ON 3L/I2/20L9



rgGAlhntfAlrDA

Clien* KYOWA ENG|NEERING CONSUITAN].S CO., LTD

hocurement Work of pressu 
d Floal.Valve tbr

the Project for strengthening contror in Kigari c-ity waler Netwrrrk

I FlangedGate Valv,e DN 2OO

PNI6- Dnctile iron bcrh, !l

Flmrged Gate \rahe DN I50

DN t00

DN SO.4,]n

DN I5O

DN IOO

3
Flanged Gate Velve

Flauged Gati Valr.e

F1aryed Clure Valve

4

1

6 filter fbr PRVFlanged

7 Flanged filter for pRV

8 Flanged filter tbrpRV DN 8t)

9 Flanged filter fbr pRV DN 50 or
:n

* br-_l
r50d0 i*-'....,.-|
D!'l ;

t00/50 |

DN 80/50 i

t0 All FlangedTEE

il All Flangsd'IEE

All FIBDgedTEEl2

l_? AII FIangedTEE

Alt Flaqged fE equal

DN 5Lr/50

l4 DN 8O/SO PNI 6 Ductile ir*, t *L,--
t5 Flarged High Speed Air

Release Valve r)i
I

--. -j
l,

_j

'l tt

DN 50

DNSO

**

i PNI E Ductile hon bodvt"
1 PNl6, Ductite ilo Uoou

i PNIO, Drrctile iron body
t-

DN B0 ; PNl6, Drctile ir

DN 50 ! PNl6. Ductile tr./nR-.^\ : -(\4rof, i gasf,et

t7

16 Elanged An ti retun_r,alve

FlangedElbow

l8 Flanged Etbow

l9



E$ NAFOID
Lp.ztfl:rueanr

T 
ss,

|itnSu:

DN 80

DN 50

^-t.-
DN tso 

i futO, Ductile iron body

DN lo0 i nNiq Ductite ironbodv

DN so r*i**ron borh,

rolt lpNt6,Ductile
.-l nr$aNdEpDtt

ql
'tl I

I.ri
I

4l

ehllic cr c

Plastic or e
i1r9#rdlq@

ffi'.f!
Ilellyered bl': Ers NAFO[D/FroduahJ NAHIMANA

Recelved by: f lC,A/ TTANGISHAKA Vedaste

Datc.:3tllZ/?}Lg SiSn

Dare: 31/1212019 sign,

Befbre the inspecfion records, the materiars derivered arc .$trlr in the supprierresponstbilities (Specift cations .na +raiityt,

Quickfitflange edraqturl
Couplingfor Steel piDe

Qrrick fit flange aaaptorl
Couplilrg for Steel pipe

Loge ToleranceFlanse
Adaprer for HDpE

fi? :

,nnri3/4,, i PN 16. Ductileironbc,dy

314' , fNfU Gslvanized bod|,



Non-Revenue Water Control ln Ki
loat
cali

Specification
Contract
Ouantitv

lnspection
Ouentitry

Remark
No Item DN

PNl6 rhrctile ironbodY' size F4 5 5 [ac.{*l
I Flanged Gatc Valve DN 2OO

.7 lsrt(,
2 Flanged Gate Valve DN I5O PNt 6- Ductile iron bodY, size F4

8 g trLtlLt {
a
J Flanaed Gate Valve DN IOO PN 16. Ductile iron bodY, size F4

n Flanged Gate Valve DN 80 6 Tlrerilc irnn hodv- size F4 5 Va7'L4(

IJ tJ
-lI-eif^L"a{

) Flanged Gate Valve DN 50 PNl6r- Ductile iron body' sizc F4

2
t) f.u;ait7

6 Flurged fiher for PRV DN I50 pN I t( Ductile lron bodY

5 .) !'tc,,.',
7 Fla.nged filter for PRV DN IOO pNl6 Ductile iron bodY

I t+ Aeu{tt4
E Flanged filter tbr PRV DN 80 PNl6. Ductile iron bodY

I A
ri
lkcrJ-u|I Flanged filter for PRV DN 50 or 2"

PNl6. Ductile Iron bodY.

lf 2" threaded flanges ard Nipples are

nA^pccFru to cnmnlete asscmbling.

2 L tfurul'r+4
r0 All Flanged TEE DN 150/50 PNl6 l-)rrcJile lron bodY

) tbwL
It All FlangedTEE DN 100/50 pNl6 Drrctile iron bodv

4 ,r 'rLLru^t ee:i

t2 All Flanged TEE DN 80/50 PN I 6 Drrctile iron bodv

I tulxl
13 All Flangcd TEE DN 50/50 PNl6. Ductile iron bodY

z trtaJtut
l4 All Flanged TDE equal DN 80/80 PNl6- Ductile iron body

t2 \qlp U.rt,0/
15

Flanged High SPeed Air
Release Valve

DN 50 PN 16, Ductile lron bodY

4 0
16

ilanged end Floal valve

,vith all accessories
DN 2OO

F'unction: Automatically oontrols thc rate

of filling and will shut off rvhen a

predetermined waler level is rcached'

Type: an equilibrium. single seat upstteam

pressure balanced flloat valve

lnstallation body pattem: angle paftem'

,l *.LCls
t] Flanged end Float valve

with all accessorios
DN I5O Same as above

4 0 \le{ A
t8

Ftanged end liloat valve

wilh all acsossories
DN IOO Same as above

I Nt a"^'Vltt
19

Flang€d d"a Float valve
.,'ith qll q.cet*orie$

DN EO Samc as above

'/orl"',*,1
20 Flaxged Anti ret\rn valve DN 80 PNI6. Ductile iron bodY

2 t tbr"u,,
2l Flanged Elbow DN IOO PNt6, Ductile iron bodY

2 l7."1i,Eti/,
zz Flanged Elbow DN 80 PN 16. Ductile iron bodY

1L o)- V'
23

Quick flange AdaPtu tbt
PVC

DN 50
(oD53)

PNl5, Ductile lron body, EPDIVI gasket

6 (
lf k,'t

24 Quick ht flange adaPtor/

Coupting for Steel PiPe
DN I5O PN 16. Ductile iron bodY

8 I k:i t
.,< Quick lit flange adaPtor/

Coupling for Steel PiPe
DN IOO PNl6. Ductile iron bodY

t2 /t l,r,I,/26 Quick fit tlange adaPtor/

Coupling for Steel PiPe
DN EO PN 16, Ductile iron bodY

tl



I I tl

n trAD'lblo@Flm$s
ilh|fffatlDPE DN II'O body, brass edp dqg

4 tt &^4
2S

LrrgnTokraDce ninge
{da@forHDPE DNSO body, brass grip ring

4
+ patncl

z9 Ssddbs 63 mrnxS/4' PN 16 Dncryciron body ) , kalvd
30 Nipples 3t4/ PN20, Gabrl&rd body z L 'httLQg,
3l Rcdtrccr 3f4- | lna t'N 20, Oalvoniued lood., Orrlside scew:

i:/4', Insirle scw: 1,2'
,'

L i/.t6,rl
32 N[ples ln" PN2Q Gahmiad buly 4 + funwd
3X Boll vnlvc lD" PN 2Q Galvurizcd bodl'. Inside sc,rrw a t 'ut"!,+4
34 FlofiGaksr$ DNz()O Plrotic' or quutolnrr, EpDM gusket l6 Ib 'lta\+l
35 Flrtftskets DN TSO Plaslic or caoutcf,ouc. EPDM gaska l5 l5 kc.rtd36 Flm Gcc&ds DN IOO Plqsric or cruulchoue, EPDM g{skct 4l *l )jp,ttrl
37 Flet Gaske$ DNSO Ptastic rrr curruElnuc, EpDM psket 4tl ttfl lka,t c rl
3E Fht Grs&ds DN 50 Plestic o csouhhouc, EptlM gsskcr 32 t2 lJr.r,\ " zl
[epteqf lnspodr]on

cyASAC

SIGNATURE

')wy nv L<--AI, Etir__ c(€
o

Frr,{>ik J F, I

|lcA
l

SIGNAl'URF]

lbs"dr pt4yrlsuHt 4c4 ,'''fl, -4:f
!'r.lrrft, t7tuV6rl

,4sgi ir,tf !'t[t")
l.t*t:X cf ,,' i t 2f f-lt -

,{,/4r,_

!{i}i,rRrng
elui^qi l"\ ff $-crela



THIRD INSPECTION RECORD

STGNED ON 10/1 /2020

REFERENCE: DELIVERY NOTE ON 9/1 /2020



Client: KYOWA ENGTNEERING CONSULTANTS CO' LTD

ProcurementWorkof pressure 
nd Float Valve fbrthe Project for sh engthe'ing N r contror rn it@ri crry watef Netwnrk

Dellvered by: Ets NAFOLD/Froduald NAHTMA*A Date: 09/0U
Recelved by ITANGISHAKA Vedaste Date:09/01/2

NO ftems DN Specificatlons

I
Flanged end Float
valve with all
accessories

DN 2OO

2

Flanged end Float
valve with all
accessories

DN 150 Same as ehove

::::ti:
Sanre ss sbuve

{t

'I
I

3
Flanged end Float
valve with ell
S.ccessories

DN 1OO

4
Flanged end Float
valve wlth all
accessories

DN 80

Before the inspection recordg the materiars derivered are sttil in trre supplrespomlblllrles fspeciffradons and quality]



Inspection Record

Procuremsnt work of hessure Reducing varve and Froar valve fbr
the Projcct for strengthening Non-Rcvenue water control In Kigali ciry waru,r Nehvorlc

Date: at{

Flangctl cnd Float valve
with all accessories DN ?OO

Function: Autonratically controls ths rate
filling and will shut offrvhen a

lvater level is rpachsl.
an equilibrium. single seal

pnessure balanced floar valve
body pattern: angle pattenr.

Prcssurc: PNl6 bars
Max. allowable pressure drop (Dpl

thc valvc: morc than 8 lrar
Ductile lron bod;,. eprxi

Ba;'*#

f,."*.*.r/etd Float valve

Nv ltol-RA)1
j

J '-;'l ;
f .1t (JtF+

{t'vt nu"{*tc{ f {i
/ e /4 6n-u.

/vtytrAto J.MV

lu(^s^o"lt,- Hnli"f r,'l,t I --nt,4, *rgn'f il \ ./\vrt

V"/^th rr*rrhr alrr;Kt {o-.* 'q#^^-f td K t*;
Uj.*eAq - .l lr*

Nm t AINF A{u
OFa rcl h,o,r^s Ftnr.+ p,



2. Plpe and Fittings for pressure Reducing valve
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PURCIIASE O ER N@" F.-&l
Date; November2g,ZAlg

Address to:

Name : JINI{AO R\MANDA LfD
Address : Gasabo, Kacyiru, Kibazi, Kigali - RU/AI{DA
Tel :0788513878/07884ilr99 Ernail:ruyishimejua*@gmait.ooma

Prcject Name:

Projoct for Str:engthening Non-Revenue Water Contnol in Kigali cflty s/ater Nletwor.k

OrderProducb:

No Item DN Specificatbn Quantfty
Unit Frice

(RWF)
Price

(R\r&')
t FhgedGatc Vatve DN I5O lNl6 nuctle iron body, size F4 2 250,000 500_000
2 FhgEdcab Vahre DNIOO PN16 DuctrE iron body, size F4 200,000 400-000
3 lhugedGata Valve DNSO PNl6,Drotls iron body, size F4 ) r80,000 900,000
4 FlangedGak Valve DN 50 PN 16, Duo{ile inn body, size F4 3 i20,000 36q.000
5 MFhngedTEE DN 150/80 PN!6 Ductfe bon body 4 250,000 1,000,000
5 AlFlmeedTEE DN 100/80 lNl6, Dur,.tile hon lrcdy z 200,000 400,000
7 {[FlogedTEE DN SOEO

PNt6, Ductile iroir boriy

4 150,000 600.000I AlFhgedTEE DN BO/50 z i20$00 240.000
9 MFhn$dTEE DN 50/50 PNl6, Duolb ironbody a

120,000 ?4p.pn,o
l0 FlangedEbow DN I()O PNl6 Ductile iron body 2 130,000

r20,000

260,000ll Fhngcd Elbow DN 80 PN16, Ductile iron trodv
720,A00

t2 ilangedElbow DN 50 PNl6, Ductrle iron horfii A 100.000 400,000
l3 Qubk flrDgE Ada@r forpvC DN I(n

/flnt rn\ PNl6, Ductile ion body, EpDM gasket 2 90,000 180,000

14 QubkAaogc Ada@r forpVC DN I5O
/ontrn\ PNlS Duotib iron body, EpDM gaolret 120,000 240,000

l5 Quk*na$ Adaper forpVC DN EO

(oDqo) PNl6 Ductfle iron body, EpDM gaskct 6 7s,000 450,000

l6 Qubk Aaoge Adapter for pVC DN 50
/orx?\ PN16, Ductde irot body, EpDM gaslict 4 60,000 240,AA0

t7 Fht Gaskors DN I5O llastic or caoutchouc. EFDM p::rskrrt o r0.000 60,000l8 Fht Geskgts DNIOO Plastic or caorilchouc" EFDhri pasker 0 3.000 4q000
19 Fht CrastFE DN 80 Phstic or caoutchouo, EpDM sasl@t s2 5,000 l@,@0m iht Gaskcts DN 50 Plastic or caoutohouc, EpDM gasket 20 3,000 60,000

21 Bofratdru6 M20x80 iakanized steel body, hexagonnl heafl
:nlirelv tlreaded 2-42 3,500 M7,a0a

22 Bofr ad nuts M 16x80
Lrarvanzec stEet bod% ltexaEonal head,
vrtirefu fhreaded 317 2,54X 792,5A$

23 PVC DN I()O

(oDll0) FN16. wiftjotue I 90,000 90,000

a PVC DN 80
(oD90) PhIi6 z 80,000 16J0,000

25 wC DN5O
.OD6?I PN16 2 60,000 r20,000

Totd withourVAT(RW[.)
9,467"500

vAT(RU/F)
1,704.tr50

TOTAL(RWT.)
! [,i?t,650



Note:

l' Payment amount is Eleven Thousands andNine F{undned Fory-Eight US Dollars ({Js$ll,g4g)
2' Lump'sum Payment will be made upon approval of acceptance inspection of the Froduots by

means of remittance within ten (10) wo*ing days after receiving the fnvoice and Delivery Note,
3' Delivery place of the products is 'TICA-WAS.AC store ar Gikondo lndush'ial Fark, Kigali city.
4. The delivery shall be complete before the 30s'December, 20trg

Buyerl

Kyowa Engineering Consultants Co., Ltd. (KEC)
62-ll, Sasazuka l-chome, Shibuya-ku, Tokyo, Japan

Tel :+8 I -3-3 37 6-3 17 8, Fax :+E 1 -3- 337 6-6542
Contaot Address in Rwanda;

Address : WASAC DUWSS, KNg2 St. in front of REG Kigali -
Tel. :0788-537-229

E-mail :shakavedaste@yahoo.fi

Attention : ITANGISHAKA Vedaste, Assistant Engineer

Noburyuki TSU'I'SUX
eering Consultants Co., n td.



rl

Inspcr:tion Rocrrrd

Reducing Pipes and lliniugr filr
onRer*ow Water Conlrul kl Kigali Ciry WanrNenrmrk

No Itcm DN Spr.ifrcatior Contmct

Quantiw
lnspeclion

Quanrtr.
Rcmark

I Fhnged Grre Vaht DN I5O PNl6, Drclih ftun bod-v, size F4 .:
z ihngodGdcVshr rrNl00 PNl6, Ducrile iron body, size t4 2
? Fltrgcf GorcVslvc DN6O PN16, Duelilc irorr body, size I,4 5 t -(
4 Flangcd Gare Valvc DNJO 'N16. l)ucrih iror body, sizc F4
5 Nl FbnEEd TEE DN 15080 tNl6, Ducril€ iron bodf, { a

6 Nl Flan_red lEE DN til!80 Tir6, Drctilc iron body ) V Ec.rrir7 All Flangcdl'EE DN.!(llto PNl6. Ducrile inn krdy ,t llin. " | -^.J
ll .all Flangcd Tl?t: DN 80/50 PNl6, Ducrilc iron boily 'l
9 All Flongcd TEE DN -r0i50 l)NI6. llusrite iron knly 2 ln,*".i,,- '1l0 Flangr*l Elborv DN IOO tll6. Ducrite iron body 2 {tt,*1 'ptJu l'lurgcrl Elhnv DN 80 PNl6, Ducrilc iron bodr 6 $' tltr.i, ,- -Jr2 F'langod llllxnr. DN50 PNl6, Ductilu iron brxly { lu/ tJn
IJ Qoic! lllrge Arluptcr fin pVC DN IOO

(oDt r0) PNI6 Ducrih iron body, ElrDi.t 
-inrstiur

7
l.,!*c*Ji.ol

l.l )lticl llange Adnplrrf.,r pVC DN I5O

foDrfi0'l PN 16, Dnctile iror baly, EplrM glskur 2 v'
lj)r.ro,r*"1

r5 Quict lhngc Artoprcr lbr pVC DN 8I'
aoDqol

rNlti Ductil€ fton lrodg EpDlrt air.eket 6 t' &naiv^,1
r6 Quir{ llnngr Adaptcr fir pvC DNSO

(oD63) PiIl6. Dnctile lmn brrly, EPLM g;rskrl 4 L ;?'"*,"-,*-.,i
t7 rhrt Gaskcts IJN t_ir) lllastrc orcaoirrchouc, EpDIU gns$:ct 6 i,.| l.)rrriw,{'
l8 Flfl Oaskus DNIOO Pl:r-stic rr caou tchouc, F.P!-rM grokct 6 f<iw ,,'4't
l9 Flrl Gaslcts DN 80 Pltstie or r.:aoutsftorrc. b-Illl!{ gmkel I2 .,i

iai>-z*rt/
30 Flal (i:rskcls DN 50 Plastie or cnou[,ihouc. bl,lJM gir;ket ?{r i 4t;"a'r',i'
2l 'lolt und nrrls h't ltlj\t0 Li:tlvilnind -.le€l bodg,, he"-ngong hcad,

lnlirclv thnfld€.J 242 r\.t rJ(-!t&l
E Jolt and nuts M tdt80

(rdrBrur4xt st!-r)t o(d[], ucxsi|(uill htfld,
ntitElv* ftreaderl 3t7 r.n .t

+ L.LF'tl?i ,vc DN IOO
(oDlt0i 1i16. eithjoinr I [o*.i.,., i

24 PVc DN 80
(ot90) PNI6 z L' At

HC&ta'{
25 PVC DN5U

{oD63t PNI6 't L,,;n/
llemlrr of Inrocttion

lvAsAc

;-;t s'oq I ,l':, i :?;, l*.-
P,e*h ft/* a\-

I
9'nn.#'". A'(uE,tu I tlf iLr:.V

Tttt;Julhe@



ADDITIONAL FITTINGS DURING

INSTALLATION woRKs oF PRv,s & FV,s



IrI\IOICE

TIII : -llame : KyOItA EI{GIIIEERINGCOI{SULTANE.

RE\TEILLEZ VOUS Ltd
KTEELI CITY
TEL : 07e4638769
EIIAIL ; revelllezvouss340guail.con
IrN ; 111642389

,I,TD

MVOICE No: 28

Date:20/O8/2O20

Item Code Item De,Bcription Qty Tax Unit Price Total Price
Ryi2Al,rx4Bx000000l
RI't2AMx4Bx0000004
Rli2Al4x4Bx0000005
R[{2A10(4BX0000006
R.[d24MX48X0000001
RW2AMX4BXo0 0 00 02
RW2A}4X4BX0000 003
RW2AMX4BX00 00 008
RW2AMX4BX0000009

PVC Coupling 7Smrn

PVC CONE REDUCTION 110/?5mm
Te equal DI DN150
Conereduction DNl50/80
Cone reduction DN100,/80
OUICK ADACPTORS DI DN 1OO/80
socKET .ror.NT DN200
PVC Coupling9omm
Alluminium ladder

l-

1

1

1

2

2

1

J

1

E

B

B
B

E

B

B
E

5

70,000.00
15,000,00
150, 000 _ 00
120, 000.00
100,000.00
100,000.00
8,000.00
85, 000.00
350, 000.00

70,000.00
15,000.00
150, 000. 00
120,000.00
200, 000. 00
200, 000.00
8, 000 . 00
255, 000. 00
350,000.00

SDC INFOR}IAIION

Date: 20/Ogl2O2O 16 248:7L
sDC ID : SDC007040449
RECEIPI NIII{BER : 29/29 NS
f nternal Data : Z 3DD -E 6RS -HISAiI-BX7 3 -XPOZ-CE 5I'-3U
Receipt Signature : R57D-X3 SC-CRflZ -LA3e

RECEIP:I N0ilBEH,:28
Date : 2O/O812O20 15:48:11
URC : WIs01023273

Total Rwf 1,368,00o.00

Total A-EX Rrf 0.00

Total B-18* Rrf 1r368,000.00

Total Tan B Rrf 2O8,677 .97

Total Tax Rrf 2O8,671 _97



t
-:;q

REVEILLEZ VOUS Ltd
KTCAIJI CITI
TEL : 0784638769
EI{AIL : reveillezvous534Ggmail.com
TIN : 111642389

,I,TD

IIfiTOICE No : 29

Ee: 2O/O8/202OImrorcE To

TIN
Na.me : KYOI{A ENGINEERIT{GCONSULTA}II .

ftem Code Item Deacription QEY Tax Unit Price Total Price
RwzAUX4BX0000009
R[{2AMX4EX0000008
RW2AMX4BX0 0 0 0003

QUICK ADACP'IORS DI
FLANGED GATE VAIVE
FT,ANGED GATE VAT.+E

DN

DN

DN 80

, E

E

65,000.00
180,000.00
150,000.00

130/ 000
540,0c0
300,000

00
00
00

SDC T}IFORMATIOD{

Date: 20/OS|2O20 16:41:23
sDc ID : 8DC007040449
RECEIPT NI'MBER ; 28/28 NS
Internal Data : ET5U- 5MK2-REYC-CYUS-DIP5- 6YDU-TQ
Receipt Signature : IM:f S -IIRQA-HXX4 -I'4 3E

RECETPT !(ll{BER:29
Date : 20/0812020 15 =47:23*lRC : WIsOtO23213

Total Rsf 9?0,000 . 00

fotal A-EX Rrlf 0 .00

fotal B-18* Rrf 970,000 . 00

Total Tax B Rrf L41 ,966.L0

Total Tax RwtE L47 ,966.L0



IN1TOICE

TIIT : -tfaoe : KYOI|A ENGIIIEERII{GCONSULTAIIT.

REVEILLEZ VOUS LTd
KIGAITI CITY
TEL : 0751638769
EMAIL ; rcvei1lezvou6534egmai1.com
TrlI:111642389

,r,TD

fN\IOICE No: 32

Date: 20/O8/2O20

ften Code Ite$ Deecription Qty Tax Unit Price Total Price
R'd2AMX4BXO000003
RE2AI4X4BX0000008
Rt02aMx4Bx00 0000 I
RW2AMX4BX00 00 001

BULO
BULO

GET VA],VE
ADAPTER DI DN15O

IO

IO

1

E

b

E

2,000.00
3,500.00
250,000-00
100,000.00

32,000.00
56,000.00
250, 000. 00
200,000.00

SDC IT{FORI{ATION

Date: 20/O812O20 18:02:58
SDC ID : 8DC0070404rt9
RECEIP! NUUBER ; 32/32 lts
Intcrnel Date: QIEA-IYIZ-DSU5-VFOI- EgN A-gDIr7 -64
Receipt Sigxrature : IWQR- 2B4L-EB7D- SgcI

RECEIFT FOilEER:32
Date : 20/0812020 18:02:58
MRC : frIsOIO23273

Total Rrf 538,000 .00

Total A-El( Rrf 0 .00

Total 8-188 Rrf 538,000 . 00

Total fax B Rrf 82,067 .79

Total Ia* Rrf e2,061 .79



3. Water Levef Meter



4.Water Level Meter

No Item Quantity Unit Price
Total Price all taxes
OPY)

I Water Level Meter J 223.300 669.900
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4. Water pressure Meter



S.Water Pressure Meter

No Item Quantity Unit Price
Total Price all taxes
(JPY)

I Pressure sensor J 33,193 99.578
2 Logger 5 46.7s0 140.250
a
J Data Collector J 42.900 t28.700

368.528
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HLV. HLI
t+iFFatiires' l.Compact 2.Welded structure
O Pressure sensor with a welded structure that does not use en o-ring in the wetted part
O The wetted part is made of susS l 6 or sUS3l 6L that has hish corrosion resistance.
o support of a wide range of pressure media such as gas and medicinar sorution
O Output signal of I to b VDC or 4 to 20 mADC from a built-in amptifier circuit

SpeclficatlonE

Model

Rated
Pressure type
Overpressure
Wetted part material

Sealing liquid
Applicable media
Power supply

Cunent consumption

Load resistance
Besponsiveness
Accuracy
(linearity)

Temperature characteristics

Compensted

0peratilq tempsalure ralCe

(Mea6lllem€nt mdin temp€rEture)

Operating humidity range

Pressure connection oort

Cable
Structure
Insulation resistance
withstand
Vibration resistance

(port orlsn
00wnward

to SMPa

- 20 to 8O'C

-2oto iooc

06 vinyl : 500mm ,t p1OOmm
and -005Mp)

Silicone oil

'12 to 28VDC
'l to SVDC / HLI: + to eOnr,CDC

HLV: 6mn or less

of 24VDC)
Smsec or less

t O,5o/o F.S. or less x s
(+ 0.30/6 F.S. or less)

t 0.0506 F.S. ,zT or tess (O to OO C)
O to 60'C

lP65

I OOM O or more Z SOOVOC
500VAC, I minute

98.I m { s2, Z hours (X, y, and Z directtons)
Approx 200g

x l 'we also manufacture compound pressure sensors (gauge pressure of 500 kpa or ress).

I : Y:'.:""::"i:,li:-:j-:1"-,'lt 
vacuum pressure is I o kpa abs or more. (operatins temperature ranee: o - 6ob )x 3.We also manufacture high-accuracy pressure sensors t"""r.*, io.a;" _;. ;1 ;"'J)'

I oimenslohs (unrts: mm)

I caoles / wires I uoo"t

lO: lOm

Pressure connection port
Space: Bl14(standard)
R3 : B3/8
R4:9112
G2i el/4
G3 : G3l8

HLV HLI
Red Power supply + Power supply f

White Output Power supply -
Black Common

relEt ptPl Gauge pressure available
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ANNEXES DOCUMENTS

r' PRocUREMENT PHoTos

1. FVs , FVs & Fittings
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PRESSURE REDUCTION VALVES



ANNEX DOCUMENT

/ rrustallATroN PHoros

1. PRVs & fittings installations



W



PRV & F|TT|NGS AT KABTZOZA t/ NYARUGENGE BRANCH

W
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ANNEX DOCUMENT

/ IIUSTRLLATIoN PHoTos

2. FVs & valves replacements





FV AT MURAMBT/ GTKONDO BRANCH
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FV AT CHEZ LANDO RESERVOTR / REMEM BRANCH



ANNEX DOCUMENT

{ wnTER LEVEL METER PHoTos







ANNEX DOCUMENT

/ WATER PRESSURE METER PHoTos



WATER PRESSURE METERS





年3を設教ゴ彎 L権
″

Re:Receipt ofEquipmentfrom IICA

EouiDment for SuDDOrt tO IVASACStrategic ResDOnSe to COVID… 19 within the

Framework of the Proiect for Strengthening Non‐ Revenue Water COntrol in

Kigali Citvヽ Vater Neれvork

/2021/DUVVSS/dn
Mro MARUO Shin

Chief Reprcsentative

JICA RIvanda Office

We are pleased to inform you that we have received the equipment from JICA in the
project for "Strengthening Non-Revenue Water Control in Kigali City Water Network"
based on record of discussion signed on March 30, 201,6 and Minutes of Meeting
concerning cOvlD-19 Response signed on ]uly 22betvveen WASAC and JICA.
The received equipment are for;

1, Portable Engine Pump and Bulk Water Meter 23 sets for Water Transportation
Work of Emergency Water Supply for People rvho have Limited Access to Clean
Water

2. Equipment and Materials of Pipe and Fittings for Network Leakage Repair,l lot
3' Equipment and Materials of Distribution and Service Pipe for Replacement, 1 lot
4' Foat Valves, 12 Flanged Gate Valves including all related accessories 1 lot and
5. Photocopy Iviachine, 1 Unit

t'"""10 
,, ',!l';-.'.1-' ',

Gisele UIIUHUNIUZA
Acting Chief Executive Officer

Copy to:
- Director of Urban Water and Sanitation Services
- Director of Support Services

Attachment:
. List of Equipment and Materials

KN4 Av B, CENTENARY H0USE, Nyarugenge District, Kigali City, Po Box 537, Rwanda. .-*uil, ,,,,r,,., ,a,.,i,,r. ,- :

一

Kigali′ r. ´ 4́
RelNo.ギ .T..:■■.¨/

tsutsui
テキスト ボックス
レター④
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INTERNAL MEMO

From: Director of Urban Water and Sewerage Services

To: Director of Support Service.

Date: 26tn October 2021,

We are pleased to inform you that r,ve have received the equipment from JICA in the
project for "Strengthening Non-Revenue Water Control in Kigali City Water
Network to Suppcrt in Strategic Elesponse to COVID-19" based on the Minute cf
Meeting signed July 22"d,2020 between WASAC and llCA.

Received Equipment and Materials are as follows:

- 23 sets of Portable Engine Pumps and Buik Meters.
-Pipe and Fittings for Network Leakage Repair to reduce Intermittent Water Supply.
-Distribution and Old Service Pipe Replacement in Ruyenzi Area fNyarugenge Branch).
- 15 Float Valves, 12 Flanged Gate Valves including all related accessories and
- 1 Photocopy Machine

We would like to request your authorization to allow above said equipment and
materials entering in WASAC 0racle System before distributing them to the users.

Sincerely,

Director of Urban Water and Sewerage Services

Attachment:
-List of Equipment and Materials.

C｀ _ヽ

КN4 Av 8,CENTENARY HOUSE,Nyarugenge District,Kigali City,P03ox 537,Rwanda.e‐
maili lに そ:け a⊆ ow,)、 ac r・ .7,

I堂■■IIifili

Re: Receirrt of Equipment from JICA to WASAC Main Store.

Dear Sir,

ンIethode

メ )一



















































































































































































 

 

 

 

 

 

 
Attachment 5: Cost-Benefit Analysis  
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Cost-benefit Analysis of NRW Reduction Measures of Pilot Project 
 

 The cost-benefit analysis to evaluate the outcome of the NRW reduction measures which were 

implemented in the pilot projects of Kadbogo and Ruyenzi were conducted. The result is as shown below. 

1. Used Data 

Application periods of the data used for cost-benefit analysis are as the table shown below. 

Table 1 Period of the Cost-benefit Analysis of the Pilot Project 
Pilot Area Baseline NRW Reduction Activity 

Implementation Period 
1st Year 

Effect Evaluation Period of 
NRW Reduction Activity 

2nd Year 

Kadobogo Jun, July 2017  Apr. 2018～Mar. 2019  Apr. 2019～Mar. 2020  

Ruyenzi Mar. Apr. 2018 Oct. 2018～Sept. 201  Oct. 2019～Mar. 202  
 

2. Monthly change in volume of Distribution, Billing and NRW 

By using the actual data of distribution, billing and NRW of the Pilot areas, NRW rate was calculated. 

Monthly change of these values are shown as in the table below. 

 

 

 

2017 2018 2019

Pipe Replacement 
PM2, Jun

40.5%

34.2%

18.4%

26.8%

18.1%

25.4%25.3%

34.9%
38.4%

40.4%39.5%40.0%

31.7%
33.6%

28.5%

20.6%

27.4%

22.1%22.2%

10.6%
12.4%

14.2%

19.4%
17.3%

29.8%28.5%28.5%

21.5%
23.7%

36.1%

25.2%23.6%
26.6%

13.1%

0%
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30%

40%

50%

60%

70%

80%

90%

100%

0

5,000

10,000

15,000

20,000

25,000

30,000

Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr MayJune July Aug Sept Oct Nov Dec Jan Feb Mar

Kadobogo NRW

Input Volume (m3/M) Billed Water (m3/M) NRW(m3/M) NRW ratio (%)

NRW Baseline 
37.3%

Leakage Repair
Mar-Jun, Aug

PRV.PM1 Sept
PRV.PM2,3 Oct

Pipe Replacement PM1, 
Feb

Water Distribution 
Shortage

NRW Target 20%

Pipe Replacement 
PM2, Jun

2017 2018 2019 2020

Meter Replacement

1st Year 2nd Year

Kadobogo NRW Rate

Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Jan Feb Mar
Input Volume (m3/M) 19,054 20,389 21,279 19,466 16,350 17,366 18,609 22,694 21,677 19,439 22,328 21,373 22,445 22,862 23,138 20,913 21,358 18,991 18,000 18,800 16,408 16,120 16,059 15,712 19,227 19,404 19,885 18,956 18,012 17,633 17,843 18,456 17,911 16,561

Billed Water (m3/M) 11,345 13,412 17,374 14,246 13,397 12,959 13,908 14,765 13,351 11,579 13,499 12,822 15,340 15,175 16,541 16,595 15,496 14,792 14,000 16,816 14,367 13,834 12,939 12,986 13,492 13,880 14,221 14,877 13,736 11,265 13,342 14,100 13,143 14,388

7,709 6,977 3,905 5,220 2,953 4,407 4,701 7,929 8,326 7,860 8,829 8,551 7,105 7,687 6,597 4,318 5,862 4,199 4,000 1,984 2,041 2,286 3,120 2,726 5,735 5,524 5,664 4,079 4,276 6,368 4,501 4,356 4,768 2,173

NRW ratio (%) 40.5% 34.2% 18.4% 26.8% 18.1% 25.4% 25.3% 34.9% 38.4% 40.4% 39.5% 40.0% 31.7% 33.6% 28.5% 20.6% 27.4% 22.1% 22.2% 10.6% 12.4% 14.2% 19.4% 17.3% 29.8% 28.5% 28.5% 21.5% 23.7% 36.1% 25.2% 23.6% 26.6% 13.1%

POC 1,308 1,312 1,330 1,335 1,335 1,338 1,343 1,351 1,358 1,302 1,306 1,306 1,307 1,307 1,322 1,325 1,326 1,326 1,326 1,353 1,355 1,358 1,359 1,360 1,363 1,363 1,366 1,422 1,422 1,422 1,422 1,429 1,429 1,429

2017 2018 2019 2020

NRW(m3/M)

Item

Fig.1 Monthly change of NRW volume in Kadobogo 
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3. Analysis of Distribution, Billing and NRW volume 

The result of the analysis to know the tendency of monthly change of distribution, billing and NRW 

by using the data for three years (36 months) from July, 2017 in Kigali city (total 6 branches) shows as 

follows. 

In the monthly change of distribution and billing, there is a tendency to increases in the dry season 

(from December to February, from June to September) and to decrease in the rainy season (from March 

to May, from October to November). Variation amount of these are about within ±15% to the mean 

amount. NRW has some time lag to these, and variation amount is about within ±30% to the mean. 

Distribution volume of 2017/18 had less quantity as shown in Fig. 4, and there were only 87% against 

to 2019/20. Particularly, there was few during from September to November of 2017. The amount of the 

volume 2018/19 was almost the same as that of 2019/20. It was 97% of 2019/20. 

 

61.5%

67.5%
64.4%

72.3%71.0%

53.2%

48.0%49.5%

56.4%
59.8%

66.2%

57.6%

52.5%
55.4%53.5%
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0

10,000

20,000

30,000

40,000

50,000

60,000

70,000

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Jan Feb Mar

Ruyenzi NRW

Input Volume (m3/M) Billed Water (m3/M) NRW (m3/M) NRW ratio (%)

Transmission Line 
Damaged

PRV 1, 2,3 
Adjustment Nov. Leakage Repair

Mar.
PRV4 Setting  Aug 29

Leakage Repair
Jul, Aug

63mm Valve  Setting 
Oct 3

m3/M
2018

NRW Baseline 
68.4%

2019

NRW Target 25%

2020

Meter Replacement

1st Year 2nd Year

Ruyenzi NRW

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Jan Feb Mar

Input Volume (m3/M) 55,992 53,704 54,812 63,327 50,826 37,437 40,226 47,153 47,161 51,242 48,539 47,923 49,026 47,189 38,875 49,156 43,285 42,917 48,084 51,863 51,135 47,168 46,755 50,999 48,312 50,589 48,916

21,574 17,441 19,486 17,540 14,753 17,520 20,910 23,820 20,543 20,588 16,427 20,304 23,271 21,055 18,094 20,662 19,722 18,264 24,518 24,397 22,571 20,030 19,306 19,392 23,326 20,651 20,283

34,418 36,263 35,326 45,787 36,073 19,917 19,316 23,333 26,618 30,654 32,112 27,619 25,755 26,134 20,781 28,494 23,563 24,653 23,566 27,466 28,564 27,138 27,449 31,607 24,986 29,938 28,633

61.5% 67.5% 64.4% 72.3% 71.0% 53.2% 48.0% 49.5% 56.4% 59.8% 66.2% 57.6% 52.5% 55.4% 53.5% 58.0% 54.4% 57.4% 49.0% 53.0% 55.9% 57.5% 58.7% 62.0% 51.7% 59.2% 58.5%

1,459 1,514 1,572 1,575 1,581 1,585 1,590 1,598 1,618 1,616 1,623 1,629 1,664 1,674 1,675 1,715 1,739 1,743 1,748 1,799 1,847 1,847 1,892 1,894 1,902 1,902 1,910

NRW ratio (%)

POC

Item
2018 2019 2020

Billed Water (m3/M)

NRW (m3/M)

Fig.2 Monthly change of NRW volume in Ruyenzi 
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Fig.3 Monthly Change and Seasonal Tendency              Fig.4 Yearly Change of Distribution 

The result of the analysis on correlation of distribution, billing and NRW is as shown in figure 5. 

As for the coefficient of determination (R2) indicating the correlative degree, in the case between 

distribution and NRW R2 is 0.55, in the case between distribution and billing R2 is 0.44. It may be said 

that there is slightly strong correlation in both of them, but there is stronger correlation between 

distribution and NRW. From this, it is thought that the distribution more often becomes the NRW 

(leakage) than it is used for billing 
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Fig. 5 Correlation Chart  

       Table 2 Actual Data of Distribution, Billing and NRW 

 

4. Effect Volume of Pilot Project (Reduction Volume of NRW)  

1) Evaluation method of the effect volume 

Following two methods are considered as an evaluation method of the reduction volume produced by 

NRW reduction activities. 

 

NRW Data in Kigali City (2017/18, 2018/19, 2019/20)
No Month Water Supply Billed NRW NRW Rate

m3/M m3/M m3/M % 2018 Aug 2018 Oct
Kadobogo Ruyenzi

1 Jul-17 2,358,680 1,510,843 847,837 35.9% 0.93 0.92
2 Aug-17 2,376,386 1,600,843 775,543 32.6% 0.94 0.93
3 Sep-17 2,195,068 1,473,615 969,269 44.2% 0.86 0.86
4 Oct-17 2,079,164 1,403,414 675,750 32.5% 0.82 0.81
5 Nov-17 2,178,763 1,340,409 838,354 38.5% 0.86 0.85
6 Dec-17 2,284,467 1,302,878 981,589 43.0% 0.90 0.89
7 Jan-18 2,311,169 1,532,376 778,793 33.7% 0.91 0.90
8 Feb-18 2,060,830 1,374,943 685,887 33.3% 0.81 0.80
9 Mar-18 2,291,706 1,367,840 923,866 40.3% 0.90 0.89
10 Apr-18 2,161,958 1,391,955 770,003 35.6% 0.85 0.84
11 May-18 2,231,670 1,385,750 845,920 37.9% 0.88 0.87
12 Jun-18 2,341,374 1,418,975 922,399 39.4% 0.92 0.91
1 Jul-18 2,609,608 1,625,699 983,909 37.7% 1.03 1.02
2 Aug-18 2,538,594 1,729,371 809,223 31.9% 1.00 0.99
3 Sep-18 2,555,684 1,586,416 969,269 37.9% 1.01 1.00
4 Oct-18 2,565,587 1,600,730 964,857 37.6% 1.01 1.00
5 Nov-18 2,485,742 1,562,443 923,299 37.1% 0.98 0.97
6 Dec-18 2,515,148 1,564,529 950,619 37.8% 0.99 0.98
7 Jan-19 2,502,266 1,626,131 876,135 35.0% 0.99 0.98
8 Feb-19 2,316,598 1,596,598 720,000 31.1% 0.91 0.90
9 Mar-19 2,449,216 1,515,130 934,086 38.1% 0.96 0.95
10 Apr-19 2,443,376 1,573,394 869,982 35.6% 0.96 0.95
11 May-19 2,565,468 1,474,321 1,091,147 42.5% 1.01 1.00
12 Jun-19 2,540,638 1,521,733 1,018,905 40.1% 1.00 0.99
1 Jul-19 2,811,212 1,689,917 1,121,295 39.9% 1.11 1.10
2 Aug-19 2,806,071 1,704,621 1,101,450 39.3% 1.11 1.09
3 Sep-19 2,513,517 1,669,415 844,102 33.6% 0.99 0.98
4 Oct-19 2,475,008 1,544,615 930,393 37.6% 0.97 0.96
5 Nov-19 2,584,878 1,517,522 1,067,356 41.3% 1.02 1.01
6 Dec-19 2,515,026 1,486,404 1,028,622 40.9% 0.99 0.98
7 Jan-20 2,684,663 1,575,257 1,109,406 41.3% 1.06 1.05
8 Feb-20 2,452,569 1,515,954 936,615 38.2% 0.97 0.96
9 Mar-20 2,646,035 1,434,066 1,211,969 45.8% 1.04 1.03
10 Apr-20 2,474,498 1,350,338 1,124,160 45.4% 0.97 0.96
11 May-20 2,468,747 1,386,123 1,082,624 43.9% 0.97 0.96
12 Jun-20 2,585,776 1,634,374 951,402 36.8% 1.02 1.01

Average 2,443,810 1,516,359 934,334 38.1%
Max 1.15 1.14 1.30 1.2
Min 0.84 0.86 0.72 0.8

Base Month
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Method 1: Integration volume from baseline to evaluation (Without Project–With Project)  

Method 2: Difference of volume between baseline and the reached (Before Project–After Project)  

 

The calculation result of effect volume in both project of Kadobogo and Ruyenzi are shown as follows. 

As a result, a gap between 1.2-1.9 times occurred by method 1 and method 2. Method 2 is simple and 

easy as calculation technique, but a change of the volume from the baseline setting month to the 

evaluation month is not considered. Therefore, method 1 was decided to use in this report. 

2) Effect volume of Kadobogo  

          Table 3 Calculation result of effect volume by Method 1 (Kadobogo) 

 

 

Water Volume (m3/month)
Year/Month Billing WP Billing WoP Distribution WP Distribution WoP NR Rate WP NR Rate WoP NRW WP NRW WoP Reduction

2017/6 11,345 11,345 19,054 19,054 40.5% 40.5% 7,709 7,709 0

2017/7 13,412 13,412 20,389 20,389 34.2% 34.2% 6,977 6,977 0
2017/8 17,374 17,374 21,279 21,279 18.4% 18.4% 3,905 3,905 0
2017/9 14,246 14,246 19,466 19,466 26.8% 26.8% 5,220 5,220 0

2017/10 13,397 13,397 16,350 16,350 18.1% 18.1% 2,953 2,953 0
2017/11 12,959 12,959 17,366 17,366 25.4% 25.4% 4,407 4,407 0
2017/12 13,908 13,908 18,609 18,609 25.3% 25.3% 4,701 4,701 0

2018/1 14,765 14,765 22,694 22,694 34.9% 34.9% 7,929 7,929 0

2018/2 13,351 13,351 21,677 21,677 38.4% 38.4% 8,326 8,326 0

2018/3 11,579 11,579 19,439 19,439 40.4% 40.4% 7,860 7,860 0
2018/4 13,499 13,499 22,328 22,328 39.5% 39.5% 8,829 8,829 0
2018/5 12,822 12,822 21,373 21,373 40.0% 40.0% 8,551 8,551 0
2018/6 15,340 15,340 22,445 22,445 31.7% 31.7% 7,105 7,105 0
2018/7 15,175 15,175 22,862 22,862 33.6% 33.6% 7,687 7,687 0

2018/8 16,541 16,541 23,138 23,138 28.5% 28.5% 6,597 6,597 0
2018/9 16,595 16,595 20,913 23,294 20.6% 28.8% 4,318 6,699 2,381

2018/10 15,496 15,496 21,358 23,384 27.4% 33.7% 5,862 7,888 2,026
2018/11 14,792 14,792 18,991 22,656 22.1% 34.7% 4,199 7,864 3,665
2018/12 14,000 14,000 18,000 22,924 22.2% 38.9% 4,000 8,924 4,924
2019/1 16,816 16,816 18,800 22,807 10.6% 26.3% 1,984 5,991 4,007

2019/2 14,367 14,367 16,408 21,115 12.4% 32.0% 2,041 6,748 4,707
2019/3 13,834 13,834 16,120 22,323 14.2% 38.0% 2,286 8,489 6,203

2019/4 12,939 12,939 16,059 22,270 19.4% 41.9% 3,120 9,331 6,211

2019/5 12,986 12,986 15,712 23,383 17.3% 44.5% 2,726 10,397 7,671

2019/6 13,492 13,492 19,227 23,157 29.8% 41.7% 5,735 9,665 3,930

2019/7 13,880 13,880 19,404 25,623 28.5% 45.8% 5,524 11,743 6,219

2019/8 14,221 14,221 19,885 25,576 28.5% 44.4% 5,664 11,355 5,691

2019/9 14,877 14,877 18,956 22,909 21.5% 35.1% 4,079 8,032 3,953

2019/10 13,736 13,736 18,012 22,558 23.7% 39.1% 4,276 8,822 4,546

2019/11 11,265 11,265 17,633 23,560 36.1% 52.2% 6,368 12,295 5,927

2019/12 13,342 13,342 17,843 22,923 25.2% 41.8% 4,501 9,581 5,080

2020/1 14,100 14,100 18,456 24,469 23.6% 42.4% 4,356 10,369 6,013

2020/2 13,143 13,143 17,911 22,354 26.6% 41.2% 4,768 9,211 4,443

2020/3 14,388 14,388 16,561 24,117 13.1% 40.3% 2,173 9,729 7,556 5,603
Note,    WP: With Project,    WoP: Without Project
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Fig. 6 Change of the Effect Volume (Kadobogo) 

The reduction volume is 2,903m3/month as shown in a table below when it was assumed that the 

differences between baseline and reached (2nd Year) after NRW reduction measures were implemented. 

On the other hand, the mean of the volume of integral calculus to show in Fig. 6 becomes 5,603 

m3/month. Both have a gap between 1.9 times. 

Table 4 Calculation result of effect volume by Method 2 (Kadobogo) 
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Reduction Rate 34% 9% -9% 40%
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3) Effect volume of Ruyenzi 

Table 5 Calculation result of effect volume by Method 1(Ruyenzi) 

 

 

 

Water Volume (m3/month)
Year/Month Billing WP Billing WoP Distribution WP Distribution WoP NR Rate WP NR Rate WoP NRW WP NRW WoP Reduction

2018/3 19,486 19,486 54,812 54,812 64.4% 64.4% 35,326 35,326 0
2018/4 17,540 17,540 63,327 63,327 72.3% 72.3% 45,787 45,787 0
2018/5 14,753 14,753 50,826 50,826 71.0% 71.0% 36,073 36,073 0
2018/6 17,520 17,520 37,437 37,437 53.2% 53.2% 19,917 19,917 0
2018/7 20,910 20,910 40,226 40,226 48.0% 48.0% 19,316 19,316 0
2018/8 23,820 23,820 47,153 47,153 49.5% 49.5% 23,333 23,333 0
2018/9 20,543 20,543 47,161 47,161 56.4% 56.4% 26,618 26,618 0

1 2018/10 20,588 20,588 51,242 51,242 59.8% 59.8% 30,654 30,654 0
2 2018/11 16,427 16,427 48,539 57,231 66.2% 71.3% 32,112 40,804 8,692
3 2018/12 20,304 20,304 47,923 57,908 57.6% 64.9% 27,619 37,604 9,985
4 2019/1 23,271 23,271 49,026 57,612 52.5% 59.6% 25,755 34,341 8,586
5 2019/2 21,055 21,055 47,189 53,337 55.4% 60.5% 26,134 32,282 6,148
6 2019/3 18,094 18,094 38,875 56,390 53.5% 67.9% 20,781 38,296 17,515

7 2019/4 20,662 20,662 49,156 56,256 58.0% 63.3% 28,494 35,594 7,100

8 2019/5 19,722 19,722 43,285 59,067 54.4% 66.6% 23,563 39,345 15,782

9 2019/6 18,264 18,264 42,917 58,495 57.4% 68.8% 24,653 40,231 15,578

10 2019/7 24,518 24,518 48,084 64,725 49.0% 62.1% 23,566 40,207 16,641

11 2019/8 24,397 24,397 51,863 64,606 53.0% 62.2% 27,466 40,209 12,743

12 2019/9 22,571 22,571 51,135 57,871 55.9% 61.0% 28,564 35,300 6,736

1 2019/10 20,030 20,030 47,168 56,984 57.5% 64.8% 27,138 36,954 9,816

2 2019/11 19,306 19,306 46,755 59,514 58.7% 67.6% 27,449 40,208 12,759

3 2019/12 19,392 19,392 50,999 57,905 62.0% 66.5% 31,607 38,513 6,906

4 2020/1 23,326 23,326 48,312 61,811 51.7% 62.3% 24,986 38,485 13,499

5 2020/2 20,651 20,651 50,589 56,467 59.2% 63.4% 29,938 35,816 5,878

6 2020/3 20,283 20,283 48,916 60,922 58.5% 66.7% 28,633 40,639 12,006 10,144
Note,    WP: With Project,    WoP: Without Project

Reduction of NRW Rate: Ruyenzi

Baseline 68.4

Target 25.0 43.4 63%

19/20 Q2 59.4 9.0 13%

19/20 Q3 56.4 12.0 18%
Result

Time NRE Rate % Reduction % Reduction/Baseline %

57.9 10.5 15%
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Fig. 7 Change of the Effect Volume (Ruyenzi)  

The reduction volume is 12,265 m3/month as shown in a table below when it was assumed that the 

differences between baseline and reached (2nd Year) after NRW reduction measures were implemented. 

On the other hand, the mean of the volume of integral calculus to show in Fig. 6 becomes 10,144 

m3/month. Both have a gap between 1.2 times. 

      Table 6 Calculation result of effect volume by Method 2 (Ruyenzi) 
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i) Benefit generated from the NRW reduction activities 

NRW reduction volume is calculated as the differences between those when the activity was to be 

implemented (With-project) and when it was not to be implemented (Without-project). Volume of 

integral calculus of this difference is effect volume, and the thing which multiplied water unit price by 

effect volume becomes the benefit. 

ii) Conversion of benefit and cost to “present values” 

Benefit is generated and cost is incurred over the years. For an activity that takes time to generate 
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at present. To compare benefit generated and cost incurred over the years, benefit and cost in each year 

were corrected to those in a reference year, “present values.” 

PV = A×１/（１＋i )n, 
where PV  : Present value,  
 A : Benefit generated or cost incurred in the nth years after the implementation of 

an activity 
 i  : Discount rate = 6 % (the average of the consumer price index, inflation rate and 

bank interest rate in Rwanda for the past 10 years) 

 

A net present value (NPV) is calculated by subtracting gross cost from gross benefit. The NPV of 

this project is obtained by subtracting the NPV in the Without-project case from that in the With-project 

case. The formula to calculate NPV is as follows:   

 

NPV= Σ （Bt-Ct）/（1+i）ｔ, 
where Bt : Benefit in the t th year 

Ct : Cost in the t th year 
T : Numbers of years after the completion 
I : Discount rate 

 

iii) Relevance of Project Activities 

Investment in project activities is considered relevant if the net benefit from the project is larger than 

its cost and the return of the investment is large, or if NPV > 0 and B/C > 1, where 

 NPV : Net present value and 

 B/C : Benefit-cost ratio. 

 

iv) Comparison of Net Benefit from Project Implementation and Cost  

The benefit is generated in the following two cases: 

Case A: Increase in the water bill revenue resulting from the increase in the volume of 

revenue water due to the NRW reduction; and 

Case B: Reduction in the water purification and supply cost (O&M cost) at a purification 

plant due to the water leakage reduction. 

In practice, the benefit was calculated as the revenue from the sales of the surplus water generated 

by the leakage reduction to supplement the water demand in the service areas of the branches in Case A 

and as the reduction in the cost of water production at the Nzove Purification Plant, where the water 
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supplied to the service areas was produced, enabled by the leakage reduction in Case B. The comparison 

of the calculated net benefits in the two cases conducted in this report revealed that Case A was more 

practical and had a large effect than Case B.  

 

v) Cost and Water Prices 

 The initial cost (CAPEX for 1st year) included the costs for the activities for NRW reduction 

(leakage survey and repair, PRV installation, replacement of distribution and service pipes etc.) 

and for the preparation for the NRW reduction activities (hydraulic isolation of the area for the 

formation of DMA, installation of flow meters and chambers, etc.) in the pilot areas. The total 

costs of the project activities are shown in the Table 14 and Table15. 

 The maintenance cost (OPEC from 2nd year)  

In the case of With-project：leakage survey, leakage repair  

(repair number：Kadobogo 3 places/month、Ruyenzi 23 places/month) 

In the case of Without-project：leakage repair 

(repair number: Kadobogo 12places/month、Ruyenzi 26 places/month） 
 Period for the calculation: 10 years from the year activity implemented 

 Values used in the calculation 

In the case of With-project:  

The actual distribution volume, billed volume and NRW rate up to March 2020 were used. 

In the case of Without-project:  

The monthly distribution volume was multiplied the monthly water supply rate of change in 

Kigali City (refer to Table 2) by the value of occurrence month of the effect. The same value of the 

volume of billed water as the case of With-project was used. The NRW rate was calculated by 

distribution volume and billed volume. 

 Water price: 
Selling prices: 567 RWF/m3 in Kacyiru and 592 RWF/m3 in Nyarugenge 

(monthly averages in 2018) 
Purified water production cost:  319 RWF/m3 at the Nzove Purification plant (monthly 

averages in 2018) 
 

The table below shows the total monthly volumes of the billed water in 2018 and the water 

bills per POC (RWF/POC) and those per the water consumption (RWF/m3) in Kacyiru and 

Nyarugenge Branches. While the water bills included tax, fee for meter rental (100 RWF) and 

regulator fee, the average of the water bills per m3 exclusive of the tax and the fees were used 

in the cost-benefit analysis.  
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Table 7 Monthly average water bill (2018) 
Item Unit Kacyiru Nyarugenge All 20Branch 
POC  18,413 18,127 192,349 

Consumption m3 338,058 339,915 2,403,970 
Unit Consumption m3/POC 18.4 18.8 12.5 

Billing RWF 191,590,224 201,278,615 1,232,017,358 
Billing/POC  RWF/POC 10,405 11,104 6,405 
Billing/m3 RWF/m3 567 592 512 

 

 
The result of calculation is as shown below. 
 

 Calculation of benefit 

Fig. 2.24 shows the benefit of the project implementation. While the baseline NRW rate was the same 

in both With- and Without- Project cases, the rate decreased significantly in the cases of With-Project 

with the implementation of NRW reduction activities. Therefore, there is a difference between the 

volume of distributed water in the case of Without-Project calculated from the volume of billed water 

and the actual volume of distributed water in the case of With-Project and the difference between the 

two shows the volume of the leakage reduction. The benefit is obtained by multiplying the volume of 

the leakage reduction by the cost of the water supply per volume. 

 

Fig. 2.24. Diagram used for cost-benefit analysis of NRW reduction activities in Kadobogo 

 

(3) Cost-benefit Analysis of Pilot Projects 

After the completion of the activities in the pilot projects in Kadobogo and Ruyenzi, a cost-benefit 

analysis of the projects was conducted based on the NRW rates measured until January 2020.   

Water consumption by customers is assumed to increase by the volume of the surplus water generated 

by NRW reduction activities. In other words, the surplus water was considered to generate the benefit 

of increasing the water charge income.   
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Project Effect of  Kadobogo

A: Selling of Surplus Water 

Cost (DMA Formation, PRV installation, Pipe replacement, Leakage repair) Unit:RWF

Year Discount Rate % 6.0

WP WoP Balance WP WoP Balance Benefit  Cost NPV Sum B/C Conversion
Factor 1/(1+i)^n

1 2018/04-19/03 15,826,812 0 15,826,812 50,675,787 3,754,944 -46,920,843 -31,094,031 15,826,812 -46,920,843 -31,094,031 0.3 0 1.000

2 2019/04-20/03 35,967,515 0 35,967,515 1,512,453 3,542,400 2,029,947 37,997,462 51,794,327 -44,890,896 6,903,431 1.2 1 0.943

3 2020/04-21/03 32,010,960 0 32,010,960 1,426,842 3,341,887 1,915,044 33,926,005 83,805,287 -42,975,851 40,829,436 2.0 2 0.890

4 2021/04-22/03 30,199,019 0 30,199,019 1,346,078 3,152,723 1,806,646 32,005,665 114,004,306 -41,169,206 72,835,100 2.8 3 0.840

5 2022/04-23/03 28,489,640 0 28,489,640 1,269,885 2,974,267 1,704,383 30,194,023 142,493,946 -39,464,823 103,029,123 3.6 4 0.792

6 2023/04-24/03 26,877,019 0 26,877,019 1,198,004 2,805,913 1,607,908 28,484,928 169,370,966 -37,856,914 131,514,051 4.5 5 0.747

7 2024/04-25/03 25,355,679 0 25,355,679 1,130,193 2,647,087 1,516,895 26,872,573 194,726,644 -36,340,020 158,386,624 5.4 6 0.705

8 2025/04-26/03 23,920,452 0 23,920,452 1,066,220 2,497,252 1,431,033 25,351,484 218,647,096 -34,908,987 183,738,108 6.3 7 0.665

9 2026/04-27/03 22,566,464 0 22,566,464 1,005,868 2,355,898 1,350,031 23,916,494 241,213,559 -33,558,956 207,654,603 7.2 8 0.627

10 2027/04-28/03 21,289,117 0 21,289,117 948,932 2,222,546 1,273,614 22,562,731 262,502,676 -32,285,342 230,217,334 8.1 9 0.592

11 2028/04-29/03 20,084,072 0 20,084,072 895,219 2,096,741 1,201,523 21,285,595 282,586,748 -31,083,820 251,502,928 9.1 10 0.558

0.28 NPV/Billing

 Benefit Cost NPV
(Benefit-Cost)

Effect of the Project (Accumulation)

Project Effect of  Kadobogo

B: Reduction of Product Cost

Cost (DMA Formation, PRV installation, Pipe replacement, Leakage repair) Unit:RWF

Year Discount Rate % 6.0

WP WoP WP WP WoP Balance Benefit  Cost NPV Sum B/C Conversion
Factor 1/(1+i)^n

1 2018/04-19/03 8,904,326 0 8,904,326 50,675,787 3,754,944 -46,920,843 -38,016,517 8,904,326 -46,920,843 -38,016,517 0.2 0 1.000

2 2019/04-20/03 21,449,833 0 21,449,833 1,512,453 3,542,400 2,029,947 23,479,780 30,354,160 -44,890,896 -14,536,736 0.7 1 0.943

3 2020/04-21/03 19,090,275 0 19,090,275 1,426,842 3,341,887 1,915,044 21,005,320 49,444,435 -42,975,851 6,468,583 1.2 2 0.890

4 2021/04-22/03 18,009,694 0 18,009,694 1,346,078 3,152,723 1,806,646 19,816,339 67,454,128 -41,169,206 26,284,923 1.6 3 0.840

5 2022/04-23/03 16,990,277 0 16,990,277 1,269,885 2,974,267 1,704,383 18,694,660 84,444,405 -39,464,823 44,979,582 2.1 4 0.792

6 2023/04-24/03 16,028,563 0 16,028,563 1,198,004 2,805,913 1,607,908 17,636,471 100,472,968 -37,856,914 62,616,054 2.7 5 0.747

7 2024/04-25/03 15,121,286 0 15,121,286 1,130,193 2,647,087 1,516,895 16,638,181 115,594,254 -36,340,020 79,254,235 3.2 6 0.705

8 2025/04-26/03 14,265,364 0 14,265,364 1,066,220 2,497,252 1,431,033 15,696,397 129,859,619 -34,908,987 94,950,631 3.7 7 0.665

9 2026/04-27/03 13,457,891 0 13,457,891 1,005,868 2,355,898 1,350,031 14,807,922 143,317,509 -33,558,956 109,758,553 4.3 8 0.627

10 2027/04-28/03 12,696,123 0 12,696,123 948,932 2,222,546 1,273,614 13,969,737 156,013,633 -32,285,342 123,728,290 4.8 9 0.592

11 2028/04-29/03 11,977,475 0 11,977,475 895,219 2,096,741 1,201,523 13,178,997 167,991,107 -31,083,820 136,907,288 5.4 10 0.558

0.17 NPV/Billing

 Benefit Cost NPV
(Benefit-Cost)

Effect of the Project (Accumulation)

Table 8 Results of Cost-benefit Analysis in Kadobogo (Case A) 

Table 9 Results of Cost-benefit Analysis in Kadobogo (Case B) 
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Project Effect of Ruyenzi

A: Selling of Surplus Water
Cost (DMA Formation,  PRV installation, Pipe replacement, Leakage repair) Unit:RWF

Discount Rate  % 6.0

WP WoP Balance WP WoP Balance Benefit  Cost NPV Sum B/C Conversion
Factor 1/(1+i)^n

1 2018/10-19/9 74,299,139 0 74,299,139 50,356,400 7,937,280 -42,419,120 31,880,019 74,299,139 -42,419,120 31,880,019 1.8 0 1.000

2 2019/10-20/9 67,984,224 0 67,984,224 7,416,453 7,488,000 71,547 68,055,771 142,283,363 -42,347,573 99,935,790 3.4 1 0.943

3 2020/10-21/9 64,136,060 0 64,136,060 6,996,654 7,064,151 67,497 64,203,558 206,419,424 -42,280,076 164,139,348 4.9 2 0.890

4 2021/10-22/9 60,505,717 0 60,505,717 6,600,617 6,664,293 63,677 60,569,394 266,925,141 -42,216,399 224,708,742 6.3 3 0.840

5 2022/10-23/9 57,080,865 0 57,080,865 6,226,997 6,287,069 60,072 57,140,938 324,006,006 -42,156,326 281,849,680 7.7 4 0.792

6 2023/10-24/9 53,849,873 0 53,849,873 5,874,525 5,931,197 56,672 53,906,545 377,855,879 -42,099,654 335,756,225 9.0 5 0.747

7 2024/10-25/90 50,801,767 0 50,801,767 5,542,005 5,595,469 53,464 50,855,231 428,657,646 -42,046,190 386,611,456 10.2 6 0.705

8 2025/10-26/9 47,926,195 0 47,926,195 5,228,307 5,278,745 50,438 47,976,633 476,583,842 -41,995,752 434,588,089 11.3 7 0.665

9 2026/10-27/9 45,213,392 0 45,213,392 4,932,365 4,979,948 47,583 45,260,975 521,797,233 -41,948,169 479,849,064 12.4 8 0.627

10 2027/10-28/9 42,654,143 0 42,654,143 4,653,174 4,698,064 44,890 42,699,033 564,451,377 -41,903,280 522,548,097 13.5 9 0.592

11 2028/10-29/9 40,239,758 0 40,239,758 4,389,787 4,432,136 42,349 40,282,106 604,691,134 -41,860,931 562,830,203 14.4 10 0.558

0.36 NPV/Billing

Year
 Benefit Cost NPV

(Benefit-Cost)
Effect of the Project (Accumulation)

B: Reduction of Production Cost
Cost (DMA Formation, PRV installation, Pipe replacement, Leakage repair) Unit:RWF

Discount Rate  % 6.0

WP WoP WP WP WoP Balance Benefit  Cost NPV Sum B/C Conversion
Factor 1/(1+i)^n

1 2018/10-19/9 40,036,192 0 40,036,192 50,356,400 7,937,280 -42,419,120 -2,382,928 40,036,192 -42,419,120 -2,382,928 0.9 0 1.000

2 2019/10-20/9 36,633,391 0 36,633,391 7,416,453 7,488,000 71,547 36,704,938 76,669,583 -42,347,573 34,322,010 1.8 1 0.943

3 2020/10-21/9 34,559,803 0 34,559,803 6,996,654 7,064,151 67,497 34,627,300 111,229,385 -42,280,076 68,949,310 2.6 2 0.890

4 2021/10-22/9 32,603,588 0 32,603,588 6,600,617 6,664,293 63,677 32,667,264 143,832,973 -42,216,399 101,616,574 3.4 3 0.840

5 2022/10-23/9 30,758,101 0 30,758,101 6,226,997 6,287,069 60,072 30,818,174 174,591,074 -42,156,326 132,434,748 4.1 4 0.792

6 2023/10-24/9 29,017,077 0 29,017,077 5,874,525 5,931,197 56,672 29,073,749 203,608,151 -42,099,654 161,508,497 4.8 5 0.747

7 2024/10-25/90 27,374,601 0 27,374,601 5,542,005 5,595,469 53,464 27,428,065 230,982,752 -42,046,190 188,936,562 5.5 6 0.705

8 2025/10-26/9 25,825,095 0 25,825,095 5,228,307 5,278,745 50,438 25,875,533 256,807,847 -41,995,752 214,812,095 6.1 7 0.665

9 2026/10-27/9 24,363,297 0 24,363,297 4,932,365 4,979,948 47,583 24,410,880 281,171,144 -41,948,169 239,222,975 6.7 8 0.627

10 2027/10-28/9 22,984,243 0 22,984,243 4,653,174 4,698,064 44,890 23,029,132 304,155,387 -41,903,280 262,252,107 7.3 9 0.592

11 2028/10-29/9 21,683,248 0 21,683,248 4,389,787 4,432,136 42,349 21,725,596 325,838,635 -41,860,931 283,977,704 7.8 10 0.558

0.19 NPV/Billing

Year
 Benefit Cost NPV

(Benefit-Cost)
Effect of the Project (Accumulation)

Table 10 Results of Cost-benefit Analysis in Ruyenzi (Case A) 

Table 11 Results of Cost-benefit Analysis in Ruyenzi (Case B) 
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The results of the analysis are as follows: 

・ In Kadobogo and Ruyenzi, the calculation of the NPV and B/C values clearly shows the effect of the 

NRW reduction activities (NPV>0 and B/C>1) in each area. 

・ Benefit in Case A (Increase in the water bill revenue) is higher than that in case B (Reduction of 

O&M cost). Followings are mentioned in the case A. 

・ In Kadobogo, net benefit is generated from the 2nd year of implementation of the NRW reduction 

activities because the effect of the activities exceeds the implementation cost (CAPEX and OPEX). 

(B/C, the ratio of accumulated benefit to accumulated cost, is more than 1.0.) In Ruyenzi, B/C exceed 

1.0 in the 1st year. 

・ The B/C values in the two areas in the fifth year will be high (3.6 in Kadobogo and 7.7 in Ruyenzi). 

At the same time, the cumulative net benefits of about 100 % and about 190 % of the annual billed 

water charges will be generated in Kadobogo and Ruyenzi, respectively, in the fifth year. 

・ The average annual net benefits in the ten years will be approx. 28 % and 36 % of the annual billed 

water charges in Kadobogo and Ruyenzi, respectively.  

・ The NRW ratio of 25 % has been achieved in Kadobogo and NRW reduction volume was 13%. In 

Ruyenzi, the achieved NRW ratio was 58 % and NRW reduction volume was 11%. However, the 

cost-benefit analysis has revealed that the investment in the NRW reduction activities has produced 

a sufficient effect on NRW reduction by the reduction of 11% even where the NRW rate is high such 

as 58% in Ruyenzi. 

 

In conclusion, the investment in NRW reduction activities had sufficient effect when the activities 

reduced the NRW rate to a certain degree (by approx. 10 %) even if the rate was very high like in 

Ruyenzi (68 %). Therefore, it is important to actively promote cost-effective activities, such as the 

reduction of high water pressure (installation of PRVs), surveys and repair of water leakage 

(underground water leakage, in particular), and replacement of distribution and service pipes.     
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Table 12 Cost-benefit Calculation of Kadobogo 
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Cost Benefit Analysis 
Ruyenzi Pilot Project
Without Project (WoP)

Year

Month Volume ① Production Cost① Volume Billing Price Volume Rate

m3 RWF m3 RWF %

319 592

2018/3 54,812 17,485,028 19,486 11,535,712 35,326 64.4% Baseline

2018/4 63,327 20,201,313 17,540 10,383,680 45,787 72.3% Baseline 68.4%

2018/5 50,826 16,213,494 14,753 8,733,776 36,073 71.0%

2018/6 37,437 11,942,403 17,520 10,371,840 19,917 53.2%

2018/7 40,226 12,832,094 20,910 12,378,720 19,316 48.0%

2018/8 47,153 15,041,807 23,820 14,101,440 23,333 49.5%

2018/9 47,161 15,044,359 20,543 12,161,456 26,618 56.4%

1 2018/10 51,242 16,346,198 20,588 12,188,096 30,654 59.8% Starting Activities 1.00

2 2018/11 57,231 18,256,738 16,427 9,724,784 40,804 71.3% 0.97

3 2018/12 57,908 18,472,720 20,304 12,019,968 37,604 64.9% 0.98

4 2019/1 57,612 18,378,107 23,271 13,776,432 34,341 59.6% 0.98

5 2019/2 53,337 17,014,449 21,055 12,464,560 32,282 60.5% 0.90

6 2019/3 56,390 17,988,473 18,094 10,711,648 38,296 67.9% 0.95

7 2019/4 56,256 17,945,582 20,662 12,231,904 35,594 63.3% 0.95

8 2019/5 59,067 18,842,292 19,722 11,675,424 39,345 66.6% 1.00

9 2019/6 58,495 18,659,930 18,264 10,812,288 40,231 68.8% 0.99

10 2019/7 64,725 20,647,186 24,518 14,514,656 40,207 62.1% 1.10

11 2019/8 64,606 20,609,427 24,397 14,443,024 40,209 62.2% 1.09

12 2019/9 57,871 18,460,736 22,571 13,362,032 35,300 61.0% 147,924,816 Billing 0.98

1 2019/10 56,984 18,177,902 20,030 11,857,760 36,954 64.8% 0.96

2 2019/11 59,514 18,984,857 19,306 11,429,152 40,208 67.6% 1.01

3 2019/12 57,905 18,471,820 19,392 11,480,064 38,513 66.5% 0.98

4 2020/1 61,811 19,717,733 23,326 13,808,992 38,485 62.3% 1.05

5 2020/2 56,467 18,013,097 20,651 12,225,392 35,816 63.4% 0.96

6 2020/3 60,922 19,434,029 20,283 12,007,536 40,639 66.7% 1.03

Note:  NRW Baseline 68.4% 507,433

With Project (WP)

Volume ② Production Cost② Volume Billing Price Volume Rate Volume ③
Selling of Surplus

Water
Reduction of

Production Cost

①-② Volume③x592 Volume③x319

m3 RWF m3 RWF % m3 RWF RWF

319 592 592 319

2018/3 54,812 17,485,028 19,486 11,535,712 35,326 64.4% 0 0 0

2018/4 63,327 20,201,313 17,540 10,383,680 45,787 72.3% 0 0 0

2018/5 50,826 16,213,494 14,753 8,733,776 36,073 71.0% 0 0 0

2018/6 37,437 11,942,403 17,520 10,371,840 19,917 53.2% 0 0 0

2018/7 40,226 12,832,094 20,910 12,378,720 19,316 48.0% 0 0 0

2018/8 47,153 15,041,807 23,820 14,101,440 23,333 49.5% 0 0 0

2018/9 47,161 15,044,359 20,543 12,161,456 26,618 56.4% 0 0 0

1 2018/10 51,242 16,346,198 20,588 12,188,096 30,654 59.8% 0 0 0

2 2018/11 48,539 15,483,941 16,427 9,724,784 32,112 66.2% 8,692 5,145,756 2,772,797

3 2018/12 47,923 15,287,437 20,304 12,019,968 27,619 57.6% 9,985 5,911,246 3,185,283

4 2019/1 49,026 15,639,294 23,271 13,776,432 25,755 52.5% 8,586 5,082,687 2,738,813

5 2019/2 47,189 15,053,291 21,055 12,464,560 26,134 55.4% 6,148 3,639,516 1,961,158

6 2019/3 38,875 12,401,125 18,094 10,711,648 20,781 53.5% 17,515 10,368,997 5,587,348

7 2019/4 49,156 15,680,764 20,662 12,231,904 28,494 58.0% 7,100 4,203,048 2,264,818

8 2019/5 43,285 13,807,915 19,722 11,675,424 23,563 54.4% 15,782 9,342,794 5,034,377

9 2019/6 42,917 13,690,523 18,264 10,812,288 24,653 57.4% 15,578 9,222,222 4,969,407

10 2019/7 48,084 15,338,796 24,518 14,514,656 23,566 49.0% 16,641 9,851,306 5,308,390

11 2019/8 51,863 16,544,297 24,397 14,443,024 27,466 53.0% 12,743 7,544,065 4,065,130

12 2019/9 51,135 16,312,065 22,571 13,362,032 28,564 55.9% 6,736 3,987,501 2,148,671

1 2019/10 47,168 15,046,592 20,030 11,857,760 27,138 57.5% 9,816 5,811,083 3,131,310

2 2019/11 46,755 14,914,845 19,306 11,429,152 27,449 58.7% 12,759 7,553,126 4,070,012

3 2019/12 50,999 16,268,681 19,392 11,480,064 31,607 62.0% 6,906 4,088,584 2,203,139

4 2020/1 48,312 15,411,528 23,326 13,808,992 24,986 51.7% 13,499 7,991,453 4,306,205

5 2020/2 50,589 16,137,891 20,651 12,225,392 29,938 59.2% 5,878 3,480,005 1,875,206

6 2020/3 48,916 15,604,204 20,283 12,007,536 28,633 58.5% 12,006 7,107,387 3,829,825

Note：Cost 319 RWF: Monthly average production cost of Nzove Treatment Plant

         Price 592 RWF: Monthly average water billing of New Nyarugenge Branch 1st Year 2018/10-19/9 74,299,139 40,036,192
2nd Yesr 2019/10-20/3 36,031,639 19,415,697

Distribution Billing NRW

Year/ Month
Distribution Billing NRW Project Effect

Table 13  Cost-benefit Calculation of Ruyenzi 
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         Table 14 Cost Estimation of the Reduction Activities in Kadobogo  

 

 
 
 
 
 

Cost of NRW Reduction Activity for  KADOBOGO Pilot Area     Case 2 RWF

Activity Day Qty Qty Qty Qty Qty Qty Qty Qty
PM1 PM2 PM3 Total PM1 PM2 PM3 Total

1. Preparation Work DN80 DN80 DN50
1.1 DMA Creation
Preparation of the map (GIS,
Google map) 1 1 1 3 0 10,000 10,000 10,000 30,000 30,000

Pipe network map 1 1 1 3 0 10,000 10,000 10,000 30,000 30,000
POC list and location map 1 1 1 3 0 10,000 10,000 10,000 30,000 30,000
Design of DMA and Sub-zone - - - - 1 1 1 3 0 10,000 10,000 10,000 30,000 30,000
Pressure survey for Isolation - - - - 1 1 1 3 0 10,000 10,000 10,000 30,000 30,000
Pipe replacement (Area adjustment) 1 1 1 3 0 10,000 10,000 10,000 30,000 30,000
Finalization of zone area - - - - 1 1 1 3 0 10,000 10,000 10,000 30,000 30,000
Finalization of POC list in DMA and Update of the list (New Connection) 1 1 1 3 0 10,000 10,000 10,000 30,000 30,000
Survey of the existing facilities in DMA (Valve, PRV, Pipe, etc.) 0 10,000 10,000 10,000 30,000 30,000
Isolation valve installation 1 0 161,720 161,720
Valve installation for step test 1 0 1,637,817 1,637,817
1.2  Installation of Inlet and Outlet Facility
Inlet Facility (Chamber, Equipment)                 - - - - 1 1 1 3 0 7,737,950 8,223,700 7,714,515 23,676,165 23,676,165
Outlet Facility 0 0 0

Total 0 25,745,702 25,745,702
2.  Activity for Commercial Loss reduction
2.1 Customer data analysis (Billing)
Analysis the Data inside the pilot area 0 30,600 2,100 27,300 60,000 0
2.2 Customer Meter Survey/ POC Survey
Survey by visit all customers 0 652,800 44,800 582,400 1,280,000 0
2.3 Customer Questionnaire Survey
Questionnaire 0 150,000 150,000 150,000 450,000 0
Analysis 0 70,000 30,000 60,000 160,000 0
2.4 On-site Meter Test
Identified 0 0 0 0 652,800 44,800 582,400 1,280,000 0
Test meter 0 0 0 0 2,312,315 157,984 2,089,701 4,560,000 0
2.5 Meter Replacement 0
Meter replaced ( Site work) 0 0 0 0 2,904,636 187,947 2,067,417 5,160,000 0
Customer meter procurement 47,200 323 0 15,245,600 0
2.6 Inspection of illegal connection/use
Inspection work on site visit 0 0 0 0 408,000 28,000 364,000 800,000 800,000

Total 0 28,995,600 800,000
3. Activity for Physical Loss reduction PM1 PM2 PM3 Total PM1 PM2 PM3 Total
3.1 Leakage Survey and Repair
1) Analysis of Leakage repair record 0 190,000 190,000 190,000 570,000 570,000
2) Qmnf measurement &  Step
Test 210,000 - - - - 20 0 4,200,000 4,200,000
3) Modified Step Test &  Leak
detection 23,000 - - - - 11 20 18 49 0 253,000 460,000 414,000 1,127,000 1,127,000

4)  Leakage Repair (Include Preliminary work before repairing)
 3000+22440 2017/6 - - - - 0 0 0 0 0 0

2017/7 - - - - 0 0 0 0 0 0
2017/8 1 1 4 6 - - - - 25,440 25,440 101,760 152,640 0 152,640
2017/9 4 4 5 13 - - - - 101,760 101,760 127,200 330,720 0 330,720
2017/10 10 1 3 14 - - - - 254,400 25,440 76,320 356,160 0 356,160
2017/11 13 4 3 20 - - - - 330,720 101,760 76,320 508,800 0 508,800
2017/12 6 2 1 9 - - - - 152,640 50,880 25,440 228,960 0 228,960
2018/1 5 3 4 12 - - - - 127,200 76,320 101,760 305,280 0 305,280
2018/2 6 1 0 7 - - - - 152,640 25,440 0 178,080 0 178,080
2018/3 3 1 3 7 - - 4 4 76,320 25,440 76,320 178,080 101,760 101,760 279,840
2018/4 4 4 3 11 1 1 4 6 101,760 101,760 76,320 279,840 25,440 25,440 101,760 152,640 432,480
2018/5 2 1 2 5 - - - - 50,880 25,440 50,880 127,200 0 127,200
2018/6 2 1 2 5 - 1 - 1 50,880 25,440 50,880 127,200 25,440 25,440 152,640
2018/7 2 0 3 5 - - - - 50,880 0 76,320 127,200 0 127,200
2018/8 7 0 0 7 9 2 11 178,080 0 0 178,080 228,960 50,880 279,840 457,920
2018/9 5 0 1 6 - - - - 127,200 0 25,440 152,640 0 152,640
2018/10 7 0 0 7 - - - - 178,080 0 0 178,080 0 178,080
2018/11 6 0 0 6 - - - - 152,640 0 0 152,640 0 152,640
2018/12 5 0 0 5 - - - - 127,200 0 0 127,200 0 127,200
2019/1 4 0 1 5 - - - - 101,760 0 25,440 127,200 0 127,200
2019/2 3 0 1 4 - - - - 76,320 0 25,440 101,760 0 101,760
2019/3 3 0 1 4 - - - - 76,320 0 25,440 101,760 0 101,760

Sub Total 10,476,200
3.2 Pressure Control - - - -
1) Pressure survey 0 0 0
2) Planning of PRV installation point 1 1 0 0 268,999 268,000 536,999 536,999
3) PRV 650,000 650,000 250,000 1,550,000 1,550,000
4) PRV Installation 1 1 0 2,000,000 348,852 1,944,767 4,293,619 4,293,619

Sub Total 6,380,618
Total 4,019,520 12,837,298 16,856,818

4. Pipe Replacement 2019/2/28
     PM 1 PPR 0 0
        Procurement of materials 1 1 0 4,010,100 4,010,100 4,010,100
        Excavation & Backfilling 1 1 0 1,100,000 1,100,000 1,100,000
        Installation 1 1 0 1,600,000 1,600,000 1,600,000
     PM 2 PVC, PN50, L200m 2018/6/28 0 0 0
       Pipe,  Installation 1 1 0 473,167 473,167 473,167
       Man powers 1 1 0 90,000 90,000 90,000

Total 0 7,273,267 7,273,267
5. Monitoring/Evaluation 0 0 0
       NRW Rate Calculation - - - - 0 0 0 0 0 0

Total 0 0 0
Grand Total 4,019,520 74,851,867 50,675,787

Without Meter Work 50,675,787

TOTAL
COST

Emergency Action Premeditated Action
Accident, Request of

Customer
Planning based on the analysis

of monitoring

WASAC activity Project Activity

WASAC COST TOTAL
WASAC PROJECT COST TOTAL

JICA

20 4,200,000

PM3

161,720
1,637,817

0 15,245,600

PM1 PM2 PM3 PM1 PM2
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                      Table 15 Cost Estimation of the Reduction Activities in Ruyenzi 
  

 
 

Cost of NRW Reduction Activity for  Ruyenzi Pilot Area     Case 2 RWF

Activity Day Qty Qty Qty Qty Qty Qty Qty Qty
RY1 RY2 RY3 Total RY1 RY2 RY3 Total

1. Preparation Work
1.1 DMA Creation
Preparation of the map (GIS,
Google map) 1 1 1 3 0 10,000 10,000 10,000 30,000 30,000

Pipe network map 1 1 1 3 0 10,000 10,000 10,000 30,000 30,000
POC list and location map 1 1 1 3 0 10,000 10,000 10,000 30,000 30,000
Design of DMA and Sub-zone - - - - 1 1 1 3 0 10,000 10,000 10,000 30,000 30,000
Pressure survey for Isolation - - - - 1 1 1 3 0 10,000 10,000 10,000 30,000 30,000
Pipe replacement (Area adjustment) 1 1 1 3 0 10,000 10,000 10,000 30,000 30,000
Finalization of zone area - - - - 1 1 1 3 0 10,000 10,000 10,000 30,000 30,000
Finalization of POC list in DMA and Update of the list (New Connection) 1 1 1 3 0 10,000 10,000 10,000 30,000 30,000
Survey of the existing facilities in DMA (Valve, PRV, Pipe, etc.) 0 10,000 10,000 10,000 30,000 30,000
Isolation valve installation 1 0 1,500,000 1,500,000
Valve installation for step test 1 0 1,140,000 1,140,000
1.2  Installation of Inlet and Outlet Facility
Inlet Facility (Chamber, Equipment) - - - - 1 1 0 8,837,000 8,837,000 8,837,000
Outlet Facility 0 0 0

Total 0 11,747,000 11,747,000

2.  Activity for Commercial Loss reduction
2.1 Customer data analysis (Billing)
Analysis the Data inside the pilot area 0
2.2 Customer Meter Survey/ POC Survey
Survey by visit all customers 3,250 1705 0 5,541,250 0
2.3 Customer Questionnaire Survey
Questionnaire 3,250 222 0 721,500 0

0
2.4 On-site Meter Test
Site Test 6,500 413 0 2,684,500 0

2.5 Meter Replacement
Meter replacement 47,200 139 0 6,560,800 0
2.6 Inspection of illegal connection/use
Inspection work on site visit 0 800,000 800,000

Total 0 16,308,050 800,000

3. Activity for Physical Loss reduction RY1 RY2 RY3 Total RY1 RY2 RY3 Total
3.1 Leakage Survey and Repair
1) Analysis of Leakage repair record 0 570,000 570,000
2) Qmnf measurement &  Step Test - - - - 12 0 2,520,000 2,520,000
4)  Leakage Repair (Include Preliminary work before repairing)

2018/3 33 1 6 40 - - - 0 839,520 25,440 152,640 1,017,600 0 0 0 0 1,017,600
2018/4 37 3 2 42 - - - 0 941,280 76,320 50,880 1,068,480 0 0 0 0 1,068,480
2018/5 13 2 0 15 - - - 0 330,720 50,880 0 381,600 0 0 0 0 381,600
2018/6 16 2 3 21 - - - 0 407,040 50,880 76,320 534,240 0 0 0 0 534,240
2018/7 17 4 1 22 - - - 0 432,480 101,760 25,440 559,680 0 0 0 0 559,680
2018/8 16 3 1 20 - - - 0 407,040 76,320 25,440 508,800 0 0 0 0 508,800
2018/9 18 2 4 24 - - - 0 457,920 50,880 101,760 610,560 0 0 0 0 610,560

2018/10 3 1 1 5 - - - 0 76,320 25,440 25,440 127,200 0 0 0 0 127,200
1 2018/11 18 3 9 30 - - - 0 457,920 76,320 228,960 763,200 0 0 0 0 763,200
2 2018/12 21 3 9 33 - - - 0 534,240 76,320 228,960 839,520 0 0 0 0 839,520
3 2019/1 15 2 1 18 - - - 0 381,600 50,880 25,440 457,920 0 0 0 0 457,920
4 2019/2 18 5 4 27 - - - 0 457,920 127,200 101,760 686,880 0 0 0 0 686,880
5 2019/3 0 1 2 3 13 3 - 16 0 25,440 50,880 76,320 330,720 76,320 0 407,040 483,360
6 2019/4 18 2 6 26 - - - 0 457,920 50,880 152,640 661,440 0 0 0 0 661,440
7 2019/5 18 5 6 29 - - - 0 457,920 127,200 152,640 737,760 0 0 0 0 737,760
8 2019/6 10 0 0 10 - - - 0 254,400 0 0 30,000 0 0 0 0 30,000
9 2019/7 13 2 3 18 2 - - 2 330,720 50,880 76,320 457,920 50,880 0 0 50,880 508,800

10 2019/8 16 1 1 18 12 - - 12 407,040 25,440 25,440 457,920 305,280 0 0 305,280 763,200
11 2019/9 17 1 1 19 - - - 0 432,480 25,440 25,440 483,360 0 0 0 0 483,360
12 2019/10 - - - 0 0 0 0 0 0 0 0 0 0

1 2019/11 15 1 5 21 - - - 0 381,600 25,440 127,200 534,240 0 0 0 0 534,240
2 2019/12 11 5 8 24 - - - 0 279,840 127,200 203,520 610,560 0 0 0 0 610,560
3 2020/1 0 - - - 0 0 0 0 0 0 0 0 0 0
4 2020/2 0 - - - 0 0 0 0 0 0 0 0 0 0

Sub-Total 11,605,200 3,853,200 15,458,400
3.2 Pressure Control - - - -
1) Pressure survey 0 0 0
2) Planning of PRV installation point
3) PRV Installation PRV1 1 1 0 4,000,000 4,000,000 4,000,000

PRV2 1 1 4,895,000 4,895,000 4,895,000
PRV3 1 1 779,000 779,000 779,000
PRV4 1 1 6,677,000 6,677,000 6,677,000
PRV5 1 1 3,000,000 3,000,000 3,000,000
63mm 1 1 3,000,000 3,000,000 3,000,000

Sub-Total 0 22,351,000 22,351,000
Total 11,605,200 26,204,200 37,809,400

4. Pipe Replacement
Total 0

5. Monitoring/Evaluation 0 0 0
       NRW Rate Calculation - - - -

Total 0 0 0
Grand Total 11,605,200 54,259,250 50,356,400

Without Meter Work 50,356,400

TOTAL
JICA

RY3

1,500,000
1,140,000

TOTAL
COST

RY2 RY3 RY1 RY2

WASAC activity Project Activity

WASAC COST TOTAL
WASAC PROJECT COSTEmergency Action Premeditated Action

Accident, Request of
Customer

Planning based on the analysis
of monitoring

RY1

12 2,520,000
570,000



Cost - Benefit Analysis in Monthly Base 
Kadobogo Pilot Area: PM1
Pipe Replacement
Project Effect 1：Selling of Surplus Water by NRW Reduction Activity

Benefit Cost NPV B/C
1 2019/1 0 8,052,000 0 8,052,000 -8,052,000 0.0
2 2019/2 930,787 25,440 930,787 8,077,440 -7,146,653 0.1 Construction Cost 8,052,000
3 2019/3 930,787 25,440 1,861,574 8,102,880 -6,241,306 0.2 Water Price Frw/m3 567
4 2019/4 930,787 25,440 2,792,362 8,128,320 -5,335,958 0.3 Production Cost Frw/m3 319
5 2019/5 930,787 25,440 3,723,149 8,153,760 -4,430,611 0.5 Effect Qmnf m3/h 2.28
6 2019/6 930,787 25,440 4,653,936 8,179,200 -3,525,264 0.6 Effect Qmnf m3/month 1,642
7 2019/7 930,787 25,440 5,584,723 8,204,640 -2,619,917 0.7 Selling Water Frw/month 930,787

8 2019/8 930,787 25,440 6,515,510 8,230,080 -1,714,570 0.8 Production Cost
Reduction Frw/month 523,670

9 2019/9 930,787 25,440 7,446,298 8,255,520 -809,222 0.9 Leakage Repair WoP Times/Month 5.0
10 2019/10 930,787 25,440 8,377,085 8,280,960 96,125 1.0 Leakage Repair WP Times/Month 1.0
11 2019/11 930,787 25,440 9,307,872 8,306,400 1,001,472 1.1 Leakage Repair Cost Time 25,440
12 2019/12 930,787 25,440 10,238,659 8,331,840 1,906,819 1.2

Project Effect 2: Saving of Production Cost by NRW Reduction Activity

Benefit Cost NPV B/C
1 2019/1 0 8,052,000 0 8,052,000 -8,052,000 0.0
2 2019/2 523,670 25,440 523,670 8,077,440 -7,553,770 0.1
3 2019/3 523,670 25,440 1,047,341 8,102,880 -7,055,539 0.1
4 2019/4 523,670 25,440 1,571,011 8,128,320 -6,557,309 0.2
5 2019/5 523,670 25,440 2,094,682 8,153,760 -6,059,078 0.3
6 2019/6 523,670 25,440 2,618,352 8,179,200 -5,560,848 0.3
7 2019/7 523,670 25,440 3,142,022 8,204,640 -5,062,618 0.4
8 2019/8 523,670 25,440 3,665,693 8,230,080 -4,564,387 0.4
9 2019/9 523,670 25,440 4,189,363 8,255,520 -4,066,157 0.5

10 2019/10 523,670 25,440 4,713,034 8,280,960 -3,567,926 0.6
11 2019/11 523,670 25,440 5,236,704 8,306,400 -3,069,696 0.6
12 2019/12 523,670 25,440 5,760,374 8,331,840 -2,571,466 0.7
13 2019/13 523,670 25,440 6,284,045 8,357,280 -2,073,235 0.8
14 2019/14 523,670 25,440 6,807,715 8,382,720 -1,575,005 0.8

15 2019/15 523,670 25,440 7,331,386 8,408,160 -1,076,774 0.9

16 2019/16 523,670 25,440 7,855,056 8,433,600 -578,544 0.9

17 2019/17 523,670 25,440 8,378,726 8,459,040 -80,314 1.0

18 2019/18 523,670 25,440 8,902,397 8,484,480 417,917 1.0
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Cost - Benefit Analysis in Yealy Base 
Kadobogo Pilot Area PM1
Pipe Replacement 
Project Effect 1：Selling of Surplus Water by NRW Reduction Activity Discount Rate i % 6.0

Evaluation Period 10
Benefit Cost NPV B/C Conversion Factor 1/(1+i)^n

1 10,238,659 8,331,840 10,238,659 8,331,840 1,906,819 1.2 0 1.000
2 9,659,112 288,000 19,897,772 8,619,840 11,277,932 2.3 1 0.943
3 9,112,370 271,698 29,010,142 8,891,538 20,118,604 3.3 2 0.890
4 8,596,576 256,319 37,606,718 9,147,857 28,458,861 4.1 3 0.840
5 8,109,977 241,810 45,716,695 9,389,667 36,327,027 4.9 4 0.792
6 7,650,922 228,123 53,367,616 9,617,790 43,749,826 5.5 5 0.747
7 7,217,851 215,210 60,585,467 9,833,001 50,752,466 6.2 6 0.705
8 6,809,293 203,029 67,394,760 10,036,029 57,358,731 6.7 7 0.665
9 6,423,861 191,536 73,818,622 10,227,566 63,591,056 7.2 8 0.627

10 6,060,247 180,695 79,878,868 10,408,261 69,470,608 7.7 9 0.592

Project Effect 2: Saving of Production Cost by NRW Reduction Activity

Benefit Cost NPV B/C
1 5,760,374 8,331,840 5,760,374 8,331,840 -2,571,466 0.7
2 5,434,315 288,000 11,194,690 8,619,840 2,574,850 1.3
3 5,126,713 271,698 16,321,403 8,891,538 7,429,864 1.8
4 4,836,521 256,319 21,157,924 9,147,857 12,010,067 2.3
5 4,562,756 241,810 25,720,680 9,389,667 16,331,013 2.7
6 4,304,487 228,123 30,025,167 9,617,790 20,407,376 3.1
7 4,060,837 215,210 34,086,004 9,833,001 24,253,003 3.5
8 3,830,978 203,029 37,916,982 10,036,029 27,880,952 3.8
9 3,614,130 191,536 41,531,112 10,227,566 31,303,546 4.1

10 3,409,557 180,695 44,940,668 10,408,261 34,532,408 4.3
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Cost - Benefit Analysis in Monthly Base 
Kadobogo Pilot Area: PM2
PRV2
Project Effect 1：Selling of Surplus Water by NRW Reduction Activity

Benefit Cost NPV B/C
1 2019/1 0 2,099,000 0 2,099,000 -2,099,000 0.0
2 2019/2 167,378 12,720 167,378 2,111,720 -1,944,342 0.1 Construction Cost 2,099,000
3 2019/3 167,378 12,720 334,757 2,124,440 -1,789,683 0.2 Water Price Frw/m3 567
4 2019/4 167,378 12,720 502,135 2,137,160 -1,635,025 0.2 Production Cost Frw/m3 319
5 2019/5 167,378 12,720 669,514 2,149,880 -1,480,366 0.3 Effect Qmnf m3/h 0.41
6 2019/6 167,378 12,720 836,892 2,162,600 -1,325,708 0.4 Effect Qmnf m3/month 295
7 2019/7 167,378 12,720 1,004,270 2,175,320 -1,171,050 0.5 Selling Water Frw/month 167,378
8 2019/8 167,378 12,720 1,171,649 2,188,040 -1,016,391 0.5 Production Cost

Reduction Frw/month 94,169
9 2019/9 167,378 12,720 1,339,027 2,200,760 -861,733 0.6 Leakage Repair WoP Times/Month 2.1

10 2019/10 167,378 12,720 1,506,406 2,213,480 -707,074 0.7 Leakage Repair WP Times/Month 0.5
11 2019/11 167,378 12,720 1,673,784 2,226,200 -552,416 0.8 Leakage Repair Cost Time 25,440
12 2019/12 167,378 12,720 1,841,162 2,238,920 -397,758 0.8
13 2019/13 167,378 12,720 2,008,541 2,251,640 -243,099 0.9
14 2019/14 167,378 12,720 2,175,919 2,264,360 -88,441 1.0

Project Effect 2: Saving of Production Cost by NRW Reduction Activity

Benefit Cost NPV B/C
1 2019/1 0 2,099,000 0 2,099,000 -2,099,000 0.0
2 2019/2 94,169 12,720 94,169 2,111,720 -2,017,551 0.0
3 2019/3 94,169 12,720 188,338 2,124,440 -1,936,102 0.1
4 2019/4 94,169 12,720 282,506 2,137,160 -1,854,654 0.1
5 2019/5 94,169 12,720 376,675 2,149,880 -1,773,205 0.2
6 2019/6 94,169 12,720 470,844 2,162,600 -1,691,756 0.2
7 2019/7 94,169 12,720 565,013 2,175,320 -1,610,307 0.3
8 2019/8 94,169 12,720 659,182 2,188,040 -1,528,858 0.3
9 2019/9 94,169 12,720 753,350 2,200,760 -1,447,410 0.3

10 2019/10 94,169 12,720 847,519 2,213,480 -1,365,961 0.4
11 2019/11 94,169 12,720 941,688 2,226,200 -1,284,512 0.4
12 2019/12 94,169 12,720 1,035,857 2,238,920 -1,203,063 0.5
13 2019/13 94,169 12,720 1,130,026 2,251,640 -1,121,614 0.5
14 2019/14 94,169 12,720 1,224,194 2,264,360 -1,040,166 0.5

15 2019/15 94,169 12,720 1,318,363 2,277,080 -958,717 0.6

16 2019/16 94,169 12,720 1,412,532 2,289,800 -877,268 0.6

17 2019/17 94,169 12,720 1,506,701 2,302,520 -795,819 0.7

18 2019/18 94,169 12,720 1,600,870 2,315,240 -714,370 0.7

19 2019/19 94,169 12,720 1,695,038 2,327,960 -632,922 0.7

20 2019/20 94,169 12,720 1,789,207 2,340,680 -551,473 0.8

21 2019/21 94,169 12,720 1,883,376 2,353,400 -470,024 0.8

22 2019/22 94,169 12,720 1,977,545 2,366,120 -388,575 0.8

23 2019/23 94,169 12,720 2,071,714 2,378,840 -307,126 0.9

24 2019/24 94,169 12,720 2,165,882 2,391,560 -225,678 0.9

25 2019/25 94,169 12,720 2,260,051 2,404,280 -144,229 0.9

26 2019/26 94,169 12,720 2,354,220 2,417,000 -62,780 1.0
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Cost - Benefit Analysis in Yealy Base 
Kadobogo Pilot Area: PM2
PRV2
Project Effect 1：Selling of Surplus Water by NRW Reduction Activity Discount Rate i % 6.0

Evaluation Period 10
Benefit Cost NPV B/C Conversion Factor 1/(1+i)^n

1 1,841,162 2,238,920 1,841,162 2,238,920 -397,758 0.8 0 1.000
2 1,736,946 144,000 3,578,108 2,382,920 1,195,188 1.5 1 0.943
3 1,638,628 135,849 5,216,736 2,518,769 2,697,967 2.1 2 0.890
4 1,545,875 128,159 6,762,611 2,646,929 4,115,683 2.6 3 0.840
5 1,458,373 120,905 8,220,985 2,767,834 5,453,151 3.0 4 0.792
6 1,375,824 114,061 9,596,808 2,881,895 6,714,913 3.3 5 0.747
7 1,297,947 107,605 10,894,755 2,989,500 7,905,255 3.6 6 0.705
8 1,224,478 101,514 12,119,233 3,091,015 9,028,219 3.9 7 0.665
9 1,155,168 95,768 13,274,401 3,186,783 10,087,618 4.2 8 0.627
10 1,089,781 90,347 14,364,182 3,277,130 11,087,052 4.4 9 0.592

Project Effect 2: Saving of Production Cost by NRW Reduction Activity

Benefit Cost NPV B/C
1 1,035,857 2,238,920 1,035,857 2,238,920 -1,203,063 0.5
2 977,223 144,000 2,013,080 2,382,920 -369,840 0.8
3 921,909 135,849 2,934,989 2,518,769 416,220 1.2
4 869,725 128,159 3,804,714 2,646,929 1,157,786 1.4
5 820,496 120,905 4,625,210 2,767,834 1,857,376 1.7
6 774,052 114,061 5,399,262 2,881,895 2,517,367 1.9
7 730,238 107,605 6,129,501 2,989,500 3,140,000 2.1
8 688,904 101,514 6,818,405 3,091,015 3,727,390 2.2
9 649,909 95,768 7,468,314 3,186,783 4,281,531 2.3
10 613,122 90,347 8,081,436 3,277,130 4,804,306 2.5

Year
Effect of the Action

Year
Effect of the Action

Benefit Cost

Benefit Cost

0.8 
1.5 

2.1 
2.6 

3.0 
3.3 

3.6 3.9 4.2 4.4 

0.0

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

-10,000,000

10,000,000

30,000,000

50,000,000

70,000,000

90,000,000

110,000,000

130,000,000

150,000,000

1 2 3 4 5 6 7 8 9 10

Be
ne

fit
, C

os
t (

Fr
w

)

Year

Benefit

Cost

B/C

Project Effect 1: Project Effect in Selling Surplus 

0.5 
0.8 

1.2 
1.4 1.7 1.9 2.1 2.2 2.3 2.5 

0.0

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

-10,000,000

10,000,000

30,000,000

50,000,000

70,000,000

90,000,000

110,000,000

130,000,000

150,000,000

1 2 3 4 5 6 7 8 9 10

Be
ne

fit
, C

os
t (

Fr
w

)

Year

Benefit

Cost

B/C

Project Effect 2: Project Effect in Saving Production Cost



Cost - Benefit Analysis in Monthly Base 
Kadobogo Pilot Area: PM3
PRV3
Project Effect 1：Selling of Surplus Water by NRW Reduction Activity

Benefit Cost NPV B/C
1 2019/1 0 2,649,000 0 2,649,000 -2,649,000 0.0
2 2019/2 1,526,818 12,720 1,526,818 2,661,720 -1,134,902 0.6 Construction Cost 2,649,000
3 2019/3 1,526,818 12,720 3,053,635 2,674,440 379,195 1.1 Water Price Frw/m3 567
4 2019/4 1,526,818 12,720 4,580,453 2,687,160 1,893,293 1.7 Production Cost Frw/m3 319
5 2019/5 1,526,818 12,720 6,107,270 2,699,880 3,407,390 2.3 Effect Qmnf m3/h 3.74
6 2019/6 1,526,818 12,720 7,634,088 2,712,600 4,921,488 2.8 Effect Qmnf m3/month 2,693
7 2019/7 1,526,818 12,720 9,160,906 2,725,320 6,435,586 3.4 Selling Water Frw/month 1,526,818
8 2019/8 1,526,818 12,720 10,687,723 2,738,040 7,949,683 3.9 Production Cost

Reduction Frw/month 859,003
9 2019/9 1,526,818 12,720 12,214,541 2,750,760 9,463,781 4.4 Leakage Repair WoP Times/Month 3.3

10 2019/10 1,526,818 12,720 13,741,358 2,763,480 10,977,878 5.0 Leakage Repair WP Times/Month 0.5
11 2019/11 1,526,818 12,720 15,268,176 2,776,200 12,491,976 5.5 Leakage Repair Cost Time 25,440
12 2019/12 1,526,818 12,720 16,794,994 2,788,920 14,006,074 6.0

Project Effect 2: Saving of Production Cost by NRW Reduction Activity

Benefit Cost NPV B/C
1 2019/1 0 2,649,000 0 2,649,000 -2,649,000 0.0
2 2019/2 859,003 12,720 859,003 2,661,720 -1,802,717 0.3
3 2019/3 859,003 12,720 1,718,006 2,674,440 -956,434 0.6
4 2019/4 859,003 12,720 2,577,010 2,687,160 -110,150 1.0
5 2019/5 859,003 12,720 3,436,013 2,699,880 736,133 1.3
6 2019/6 859,003 12,720 4,295,016 2,712,600 1,582,416 1.6
7 2019/7 859,003 12,720 5,154,019 2,725,320 2,428,699 1.9
8 2019/8 859,003 12,720 6,013,022 2,738,040 3,274,982 2.2
9 2019/9 859,003 12,720 6,872,026 2,750,760 4,121,266 2.5

10 2019/10 859,003 12,720 7,731,029 2,763,480 4,967,549 2.8
11 2019/11 859,003 12,720 8,590,032 2,776,200 5,813,832 3.1
12 2019/12 859,003 12,720 9,449,035 2,788,920 6,660,115 3.4
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Cost - Benefit Analysis in Yealy Base 
Kadobogo Pilot Area: PM3
PRV3
Project Effect 1：Selling of Surplus Water by NRW Reduction Activity Discount Rate i % 6.0

Evaluation Period 10
Benefit Cost NPV B/C Conversion Factor 1/(1+i)^n

1 16,794,994 2,788,920 16,794,994 2,788,920 14,006,074 6.0 0 1.000
2 15,844,334 144,000 32,639,327 2,932,920 29,706,407 11.1 1 0.943
3 14,947,485 135,849 47,586,812 3,068,769 44,518,043 15.5 2 0.890
4 14,101,400 128,159 61,688,212 3,196,929 58,491,284 19.3 3 0.840
5 13,303,208 120,905 74,991,420 3,317,834 71,673,586 22.6 4 0.792
6 12,550,196 114,061 87,541,616 3,431,895 84,109,721 25.5 5 0.747
7 11,839,808 107,605 99,381,424 3,539,500 95,841,924 28.1 6 0.705
8 11,169,630 101,514 110,551,054 3,641,015 106,910,039 30.4 7 0.665
9 10,537,387 95,768 121,088,441 3,736,783 117,351,658 32.4 8 0.627

10 9,940,931 90,347 131,029,372 3,827,130 127,202,242 34.2 9 0.592

Project Effect 2: Saving of Production Cost by NRW Reduction Activity

Benefit Cost NPV B/C
1 9,449,035 2,788,920 9,449,035 2,788,920 6,660,115 3.4
2 8,914,184 144,000 18,363,219 2,932,920 15,430,299 6.3
3 8,409,608 135,849 26,772,827 3,068,769 23,704,058 8.7
4 7,933,592 128,159 34,706,419 3,196,929 31,509,491 10.9
5 7,484,521 120,905 42,190,940 3,317,834 38,873,106 12.7
6 7,060,869 114,061 49,251,809 3,431,895 45,819,914 14.4
7 6,661,197 107,605 55,913,006 3,539,500 52,373,505 15.8
8 6,284,148 101,514 62,197,154 3,641,015 58,556,139 17.1
9 5,928,442 95,768 68,125,596 3,736,783 64,388,813 18.2

10 5,592,869 90,347 73,718,465 3,827,130 69,891,335 19.3
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Cost - Benefit Analysis in Monthly Base 

Ruyenzi Pilot Area RY1
PRV1
Project Effect 1：Selling of Surplus Water by NRW Reduction Activity

Benefit Cost NPV B/C
1 2019/1 0 3,153,000 0 3,153,000 -3,153,000 0.0
2 2019/2 1,994,803 12,720 1,994,803 3,165,720 -1,170,917 0.6 Construction Cost 3,153,000
3 2019/3 1,994,803 12,720 3,989,606 3,178,440 811,166 1.3 Water Price Frw/m3 592
4 2019/4 1,994,803 12,720 5,984,410 3,191,160 2,793,250 1.9 Production Cost Frw/m3 319
5 2019/5 1,994,803 12,720 7,979,213 3,203,880 4,775,333 2.5 Effect Qmnf 4.68
6 2019/6 1,994,803 12,720 9,974,016 3,216,600 6,757,416 3.1 Effect Qmnf m3/month 3,370
7 2019/7 1,994,803 12,720 11,968,819 3,229,320 8,739,499 3.7 Selling Water Frw/month 1,994,803
8 2019/8 1,994,803 12,720 13,963,622 3,242,040 10,721,582 4.3 Production Cost

Reduction Frw/month 1,074,902
9 2019/9 1,994,803 12,720 15,958,426 3,254,760 12,703,666 4.9 Leakage Repair WoP Times/Month 6.0

10 2019/10 1,994,803 12,720 17,953,229 3,267,480 14,685,749 5.5 Leakage Repair WP Times/Month 0.5
11 2019/11 1,994,803 12,720 19,948,032 3,280,200 16,667,832 6.1 Leakage Repair Cost Time 25,440
12 2019/12 1,994,803 12,720 21,942,835 3,292,920 18,649,915 6.7

Project Effect 2: Saving of Production Cost by NRW Reduction Activity

Benefit Cost NPV B/C
1 2019/1 0 3,153,000 0 3,153,000 -3,153,000 0.0
2 2019/2 1,074,902 12,720 1,074,902 3,165,720 -2,090,818 0.3
3 2019/3 1,074,902 12,720 2,149,805 3,178,440 -1,028,635 0.7
4 2019/4 1,074,902 12,720 3,224,707 3,191,160 33,547 1.0
5 2019/5 1,074,902 12,720 4,299,610 3,203,880 1,095,730 1.3
6 2019/6 1,074,902 12,720 5,374,512 3,216,600 2,157,912 1.7
7 2019/7 1,074,902 12,720 6,449,414 3,229,320 3,220,094 2.0
8 2019/8 1,074,902 12,720 7,524,317 3,242,040 4,282,277 2.3
9 2019/9 1,074,902 12,720 8,599,219 3,254,760 5,344,459 2.6

10 2019/10 1,074,902 12,720 9,674,122 3,267,480 6,406,642 3.0
11 2019/11 1,074,902 12,720 10,749,024 3,280,200 7,468,824 3.3
12 2019/12 1,074,902 12,720 11,823,926 3,292,920 8,531,006 3.6
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Cost - Benefit Analysis in Yealy Base 
Ruyenzi Pilot Area
PRV1
Project Effect 1：Selling of Surplus Water by NRW Reduction Activity Discount Rate i % 6.0

Evaluation Period 10
Benefit Cost NPV B/C Conversion Factor 1/(1+i)^n

1 21,942,835 3,292,920 21,942,835 3,292,920 18,649,915 6.7 0 1.000
2 20,700,788 144,000 42,643,623 3,436,920 39,206,703 12.4 1 0.943
3 19,529,045 135,849 62,172,668 3,572,769 58,599,899 17.4 2 0.890
4 18,423,628 128,159 80,596,296 3,700,929 76,895,367 21.8 3 0.840
5 17,380,781 120,905 97,977,077 3,821,834 94,155,243 25.6 4 0.792
6 16,396,963 114,061 114,374,040 3,935,895 110,438,144 29.1 5 0.747
7 15,468,833 107,605 129,842,873 4,043,500 125,799,372 32.1 6 0.705
8 14,593,239 101,514 144,436,111 4,145,015 140,291,096 34.8 7 0.665
9 13,767,206 95,768 158,203,317 4,240,783 153,962,534 37.3 8 0.627

10 12,987,930 90,347 171,191,248 4,331,130 166,860,118 39.5 9 0.592

Project Effect 2: Saving of Production Cost by NRW Reduction Activity

Benefit Cost NPV B/C
1 11,823,926 3,292,920 11,823,926 3,292,920 8,531,006 3.6
2 11,154,648 144,000 22,978,574 3,436,920 19,541,654 6.7
3 10,523,252 135,849 33,501,826 3,572,769 29,929,057 9.4
4 9,927,597 128,159 43,429,423 3,700,929 39,728,494 11.7
5 9,365,657 120,905 52,795,080 3,821,834 48,973,246 13.8
6 8,835,526 114,061 61,630,606 3,935,895 57,694,711 15.7
7 8,335,402 107,605 69,966,007 4,043,500 65,922,507 17.3
8 7,863,586 101,514 77,829,594 4,145,015 73,684,579 18.8
9 7,418,478 95,768 85,248,071 4,240,783 81,007,288 20.1

10 6,998,564 90,347 92,246,635 4,331,130 87,915,505 21.3
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Cost - Benefit Analysis in Monthly Base 
Ruyenzi Pilot Area RY2
PRV2
Project Effect 1：Selling of Surplus Water by NRW Reduction Activity

Benefit Cost NPV B/C
1 2019/1 0 5,599,000 0 5,599,000 -5,599,000 0.0
2 2019/2 485,914 12,720 485,914 5,611,720 -5,125,806 0.1 Construction Cost 5,599,000
3 2019/3 485,914 12,720 971,827 5,624,440 -4,652,613 0.2 Water Price Frw/m3 592
4 2019/4 485,914 12,720 1,457,741 5,637,160 -4,179,419 0.3 Production Cost Frw/m3 319
5 2019/5 485,914 12,720 1,943,654 5,649,880 -3,706,226 0.3 Effect Qmnf m3/h 1.14
6 2019/6 485,914 12,720 2,429,568 5,662,600 -3,233,032 0.4 Effect Qmnf m3/month 821
7 2019/7 485,914 12,720 2,915,482 5,675,320 -2,759,838 0.5 Selling Water Frw/month 485,914
8 2019/8 485,914 12,720 3,401,395 5,688,040 -2,286,645 0.6 Production Cost

Reduction Frw/month 261,835
9 2019/9 485,914 12,720 3,887,309 5,700,760 -1,813,451 0.7 Leakage Repair WoP Times/Month 2.0

10 2019/10 485,914 12,720 4,373,222 5,713,480 -1,340,258 0.8 Leakage Repair WP Times/Month 0.5
11 2019/11 485,914 12,720 4,859,136 5,726,200 -867,064 0.8 Leakage Repair Cost Time 25,440
12 2019/12 485,914 12,720 5,345,050 5,738,920 -393,870 0.9
13 2019/13 485,914 12,720 5,830,963 5,751,640 79,323 1.0
14 2019/14 485,914 12,720 6,316,877 5,764,360 552,517 1.1

Project Effect 2: Saving of Production Cost by NRW Reduction Activity

Benefit Cost NPV B/C
1 2019/1 0 5,599,000 0 5,599,000 -5,599,000 0.0
2 2019/2 261,835 12,720 261,835 5,611,720 -5,349,885 0.0
3 2019/3 261,835 12,720 523,670 5,624,440 -5,100,770 0.1
4 2019/4 261,835 12,720 785,506 5,637,160 -4,851,654 0.1
5 2019/5 261,835 12,720 1,047,341 5,649,880 -4,602,539 0.2
6 2019/6 261,835 12,720 1,309,176 5,662,600 -4,353,424 0.2
7 2019/7 261,835 12,720 1,571,011 5,675,320 -4,104,309 0.3
8 2019/8 261,835 12,720 1,832,846 5,688,040 -3,855,194 0.3
9 2019/9 261,835 12,720 2,094,682 5,700,760 -3,606,078 0.4

10 2019/10 261,835 12,720 2,356,517 5,713,480 -3,356,963 0.4
11 2019/11 261,835 12,720 2,618,352 5,726,200 -3,107,848 0.5
12 2019/12 261,835 12,720 2,880,187 5,738,920 -2,858,733 0.5
13 2019/13 261,835 12,720 3,142,022 5,751,640 -2,609,618 0.5
14 2019/14 261,835 12,720 3,403,858 5,764,360 -2,360,502 0.6
15 2019/15 261,835 12,720 3,665,693 5,777,080 -2,111,387 0.6
16 2019/16 261,835 12,720 3,927,528 5,789,800 -1,862,272 0.7
17 2019/17 261,835 12,720 4,189,363 5,802,520 -1,613,157 0.7
18 2019/18 261,835 12,720 4,451,198 5,815,240 -1,364,042 0.8
19 2019/19 261,835 12,720 4,713,034 5,827,960 -1,114,926 0.8
20 2019/20 261,835 12,720 4,974,869 5,840,680 -865,811 0.9
21 2019/21 261,835 12,720 5,236,704 5,853,400 -616,696 0.9
22 2019/22 261,835 12,720 5,498,539 5,866,120 -367,581 0.9
23 2019/23 261,835 12,720 5,760,374 5,878,840 -118,466 1.0
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Cost - Benefit Analysis in Yealy Base 
Ruyenzi Pilot Area RY1
PRV2
Project Effect 1：Selling of Surplus Water by NRW Reduction Activity Discount Rate i % 6.0

Evaluation Period 10
Benefit Cost NPV B/C Conversion Factor 1/(1+i)^n

1 5,345,050 5,738,920 5,345,050 5,738,920 -393,870 0.9 0 1.000
2 5,042,500 144,000 10,387,549 5,882,920 4,504,629 1.8 1 0.943
3 4,757,075 135,849 15,144,624 6,018,769 9,125,855 2.5 2 0.890
4 4,487,807 128,159 19,632,431 6,146,929 13,485,503 3.2 3 0.840
5 4,233,780 120,905 23,866,211 6,267,834 17,598,377 3.8 4 0.792
6 3,994,132 114,061 27,860,343 6,381,895 21,478,448 4.4 5 0.747
7 3,768,049 107,605 31,628,392 6,489,500 25,138,892 4.9 6 0.705
8 3,554,763 101,514 35,183,155 6,591,015 28,592,141 5.3 7 0.665
9 3,353,550 95,768 38,536,706 6,686,783 31,849,923 5.8 8 0.627

10 3,163,727 90,347 41,700,432 6,777,130 34,923,302 6.2 9 0.592

Project Effect 2: Saving of Production Cost by NRW Reduction Activity

Benefit Cost NPV B/C
1 2,880,187 5,738,920 2,880,187 5,738,920 -2,858,733 0.5
2 2,717,158 144,000 5,597,345 5,882,920 -285,575 1.0
3 2,563,356 135,849 8,160,701 6,018,769 2,141,932 1.4
4 2,418,261 128,159 10,578,962 6,146,929 4,432,033 1.7
5 2,281,378 120,905 12,860,340 6,267,834 6,592,506 2.1
6 2,152,243 114,061 15,012,583 6,381,895 8,630,688 2.4
7 2,030,418 107,605 17,043,002 6,489,500 10,553,501 2.6
8 1,915,489 101,514 18,958,491 6,591,015 12,367,476 2.9
9 1,807,065 95,768 20,765,556 6,686,783 14,078,773 3.1

10 1,704,778 90,347 22,470,334 6,777,130 15,693,204 3.3
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Cost - Benefit Analysis in Monthly Base 
Ruyenzi Pilot Area RY1
PRV3
Project Effect 1：Selling of Surplus Water by NRW Reduction Activity

Benefit Cost NPV B/C
1 2019/1 0 1,829,000 0 1,829,000 -1,829,000 0.0
2 2019/2 306,893 12,720 306,893 1,841,720 -1,534,827 0.2 Construction Cost 1,829,000
3 2019/3 306,893 12,720 613,786 1,854,440 -1,240,654 0.3 Water Price Frw/m3 592
4 2019/4 306,893 12,720 920,678 1,867,160 -946,482 0.5 Production Cost Frw/m3 319
5 2019/5 306,893 12,720 1,227,571 1,879,880 -652,309 0.7 Effect Qmnf m3/h 0.72
6 2019/6 306,893 12,720 1,534,464 1,892,600 -358,136 0.8 Effect Qmnf m3/month 518
7 2019/7 306,893 12,720 1,841,357 1,905,320 -63,963 1.0 Selling Water Frw/month 306,893
8 2019/8 306,893 12,720 2,148,250 1,918,040 230,210 1.1 Production Cost

Reduction Frw/month 165,370
9 2019/9 306,893 12,720 2,455,142 1,930,760 524,382 1.3 Leakage Repair WoP Times/Month 2.0

10 2019/10 306,893 12,720 2,762,035 1,943,480 818,555 1.4 Leakage Repair WP Times/Month 0.5
11 2019/11 306,893 12,720 3,068,928 1,956,200 1,112,728 1.6 Leakage Repair Cost RWF/Time 25,440
12 2019/12 306,893 12,720 3,375,821 1,968,920 1,406,901 1.7

Project Effect 2: Saving of Production Cost by NRW Reduction Activity

Benefit Cost NPV B/C
1 2019/1 0 1,829,000 0 1,829,000 -1,829,000 0.0
2 2019/2 165,370 12,720 165,370 1,841,720 -1,676,350 0.1
3 2019/3 165,370 12,720 330,739 1,854,440 -1,523,701 0.2
4 2019/4 165,370 12,720 496,109 1,867,160 -1,371,051 0.3
5 2019/5 165,370 12,720 661,478 1,879,880 -1,218,402 0.4
6 2019/6 165,370 12,720 826,848 1,892,600 -1,065,752 0.4
7 2019/7 165,370 12,720 992,218 1,905,320 -913,102 0.5
8 2019/8 165,370 12,720 1,157,587 1,918,040 -760,453 0.6
9 2019/9 165,370 12,720 1,322,957 1,930,760 -607,803 0.7

10 2019/10 165,370 12,720 1,488,326 1,943,480 -455,154 0.8
11 2019/11 165,370 12,720 1,653,696 1,956,200 -302,504 0.8
12 2019/12 165,370 12,720 1,819,066 1,968,920 -149,854 0.9
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Cost - Benefit Analysis in Yealy Base 
Ruyenzi Pilot Area: RY1
PRV3
Project Effect 1：Selling of Surplus Water by NRW Reduction Activity Discount Rate i % 6.0

Evaluation Period 10
Benefit Cost NPV B/C Conversion Factor 1/(1+i)^n

1 3,375,821 1,968,920 3,375,821 1,968,920 1,406,901 1.7 0 1.000
2 3,184,737 144,000 6,560,557 2,112,920 4,447,637 3.1 1 0.943
3 3,004,468 135,849 9,565,026 2,248,769 7,316,257 4.3 2 0.890
4 2,834,404 128,159 12,399,430 2,376,929 10,022,502 5.2 3 0.840
5 2,673,966 120,905 15,073,396 2,497,834 12,575,563 6.0 4 0.792
6 2,522,610 114,061 17,596,006 2,611,895 14,984,111 6.7 5 0.747
7 2,379,820 107,605 19,975,827 2,719,500 17,256,326 7.3 6 0.705
8 2,245,114 101,514 22,220,940 2,821,015 19,399,925 7.9 7 0.665
9 2,118,032 95,768 24,338,972 2,916,783 21,422,189 8.3 8 0.627

10 1,998,143 90,347 26,337,115 3,007,130 23,329,985 8.8 9 0.592

Project Effect 2: Saving of Production Cost by NRW Reduction Activity

Benefit Cost NPV B/C
1 1,819,066 1,968,920 1,819,066 1,968,920 -149,854 0.9
2 1,716,100 144,000 3,535,165 2,112,920 1,422,245 1.7
3 1,618,962 135,849 5,154,127 2,248,769 2,905,358 2.3
4 1,527,323 128,159 6,681,450 2,376,929 4,304,521 2.8
5 1,440,870 120,905 8,122,320 2,497,834 5,624,486 3.3
6 1,359,312 114,061 9,481,632 2,611,895 6,869,736 3.6
7 1,282,369 107,605 10,764,001 2,719,500 8,044,501 4.0
8 1,209,783 101,514 11,973,784 2,821,015 9,152,769 4.2
9 1,141,304 95,768 13,115,088 2,916,783 10,198,305 4.5

10 1,076,702 90,347 14,191,790 3,007,130 11,184,660 4.7
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Attachment 6: Equipment List of the Monitoring System 
  



コ
メ

ン
ト

J
IC

A

S
U

S
W

A
S

M
: 

M
an

h
o
le

W
M

:
W

at
e
r 

F
lo

w
 M

e
te

r

(N
zo

ve
)

(M
14

)

(M
8)

(M
8)

(M
1.

M
2)

(B
rid

ge
)

(M
13

)

(M
9)

(M
17

)

(M
19

)

(M
20

)

(M
21

)

(M
22

)

(K
im

isa
ga

ra
: M

4,
 M

5)

(G
ih

og
ue

)

(Ja
li 

M
11

)

(M
ub

ur
ab

ut
or

o:
M

16
)

(B
yi

m
an

a:
M

23
)

(K
iza

ny
e)

(M
12

)

(M
15

)

(M
10

)

(M
3)

(M
6) (M

7)

(M
um

en
a)

(M
t. 

Ki
ga

li)

(R
DF

)

Nt
or

a(
M

18
)

(N
zo

ve
)

(M
14

)

(M
8)



Project for Strengthening NRW Control in Kigali City Water Network
Procurement Work for the Equipment of the Monitoring System
Inspection Report for Pre Site Acceptance Test on Installation and Performance

Attachement 1: List of the Site
PIT: Pressure

No. Type DN mm Pulse Reader Meter (bar)

M1 5 FIT (E＆H W800) 150

M2 6 FIT(E＆H W800) 200 40 xx

2 Bridge - 7 FQS(SENSUS) 40

3 Manhole M13 8 FIT(E＆H W800) 80 40 x

4 Manhole M3 9 FIT(E＆H W800) 150 40 x

5 Manhole M6 15 FIT(E＆H W800) 80 40 x

6 Manhole M7 18 FIT(E＆H W800) 100 40 x

7 Manhole M8 19 FIT(E＆H W800) 200 40 x

8 Manhole M9 20 FIT(E＆H W800) 50 40 x

9 Manhole M10 21 FIT(E＆H W800) 100 40 x

23 FIT(E&H W800) 250 40

24 FIT(E&H W800) 150 40

28 FIT(E&H W800) 200 40

37 FIT(E&H W800) 200

29 FIT(E&H W800) 200 40

33 FIT(E&H W800) 80 40

13 Manhole M15 30 FIT(E＆H W800) 300 40 x

14 Manhole M14 31 FIT(E＆H W800) 300 40 x

15 Ntora Reservoir M18 32 FIT: UFM(E&H) 600 x

16 Manhole M12 34 FIT(E＆H W800) 200 40 x

17 Manhole M21 36 FIT(E＆H W800) 80 40 x

18 Manhole M22 38 FIT(E＆H W800) 200 40 x

1 ex.FQS（SENSUS) 150 x 40

2 ex.FIT（Krohne) 600 40

Pump House 3 ex.FQS（SENSUS) 250 x 40

4 ex.FQS（SENSUS) 200

Skol 5 ex.FQS(STORONGONE) 150

New Pump House 46 FIT（E&H) 600 40

Operator Room xx

10 ex.FQS（SENSUS) 150 x

M4 11 FIT(E&H W800) 80

WASAC 12 ex.FIT（Krohne) 300

M5 13 FIT(E&H W800) 80 x

WASAC 14 FIT(E&H W400) 400

WASAC 35 FIT(E&H W400) 400

Pump House 40

Operation Room xx

19
Nzove WTP

Pump House

20 Kimisagara WTP

xx

12 Manhole M19 xx

11 Manhole M20 xx

1 Manhole

10 Manhole M17

No. Location Manhole
Water Flow Meter(FIT, FQS)

Datalogger

1



PIT: Pressure

No. Type DN mm Pulse Reader Meter (bar)
No. Location Manhole

Water Flow Meter(FIT, FQS)
Datalogger

40 FIT(E&H W800) 80

41 FIT(E&H W800) 80

WASAC 42 FIT(E&H W800) 100

Pump House 40 xx

- 43 FIT(E&H W800) 100

M11 44 FIT(E&H W800) 125

Pump House 40 x

- 16 FIT(E&H W800) 80

- 17 FIT(E&H W800) 80

Pump House 40 x

M16 25 FIT(E&H W800) 100 40

Pump House x

M23 39 FIT(E&H W800) 150 40

Pump House x

22 FIT(E&H W800) 100

Pump House 40 x

27 New Mt. Kigali
Reservoir Pump House 45 ex.FIT(E&H) 400 x

28 RDF - 47 FIT(E&H W800) 150 x

Total 23 46 29 35

Note:  
FIT: Flow Indicator Transmitter (Electromagnetic Flow Meter) 
UFM: Ultrasonic Flow Meter
FQS: Flow Quantity Sampler (Mechanical Flow Meter)
PIT: Pressure Indicator Transmitter

23 Kizanye PS

26 Mumena PS

24 Mburabutoro PS

25 Byimana PS

21 Gihogwe PS

WASAC

22 Jali PS

2



 

 

 

 

 

 
 
Attachment 7: Support for Countermeasures Taken Against 
COVID-19 













































































 

 

 

 
 
Attachment 8: Monitoring Sheet 
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TO CR of JICA RWANDA OFFICE 
 

PROJECT MONITORING SHEET 
 

Project Title: Project for Strengthening Non-Revenue Water (NRW) Control in 
Kigali City Water Network   

Version of the Sheet : Ver.1 （Term: August, 2016 – September, 2016） 

Name: Shigeo OTANI   
Title: Chief Advisor/ Non-Revenue Management 
Submission Date: Sept. 15, 2016  

I. Summary 

1  Progress 
1-1 Progress of Inputs 
1-1-1 Japan Side 
(1)  List and Assignment Terms of Japanese Experts 

1) 1st  Phase (as of Sept.15, 2016) 
a. Working in Rwanda 

 

a. Working in Rwanda

From To M/M
1 Shigeo OTANI 2016/8/14 2016/9/15 1.1

2 Hiroyuki HIGUCHI 2016/8/14 2016/9/15 1.0

3 Chiaki SUZUKI 2016/8/15 2016/9/13 1.0

4 Hiroyasu YODA 2016/9/7 2016/9/15 0.3

5 Toru TOYODA 2016/8/15 2016/9/15 1.1

6 Nobuyuki TSUTSUI

7 GIS Eita HORISHITA 2016/8/14 2016/9/15 1.1
8 Hydraulic Analysis Hiroki OE 2016/8/15 2016/9/15 1.1
9 Leak Detection Junichi TAKAHASHI

10 Pipe Repairing and Service
Connection（1）

Tokiya MOMOZONO

11 Pipe Repairing and Service
Connection（2）

Hiroshi TAKASHIMA

12 ICT Marcel Brouwer
6.7

Duration

Total M/M

Chief Adviser/Non-Revenue
Water management

Adviser/Non-Revenue Water
Management

NRW Reduction Plan 1（1）

NRW Reduction Plan 1（2）

NRW Reduction Plan 2（1）

NRW Reduction Plan 2（2）

Field in Charge Name

tsutsui
テキスト ボックス
Ver.1
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b. Working in Japan 
 

 
 
(2) Training 

1) Tanning in Japan 
Not yet conducted. 

2) Training in the 3rd country 
Not yet conducted. 

(3) List of Equipment Provided for the Project 
  

 
 
 

No. From To M/M

1 Shigeo OTANI 2016/8/5 2016/8/12 0.25

10 Pipe Repairing and Service
Connection（1）

Tokiya MOMOZONO

0.25

Duration

Total M/M

Chief Adviser/Non-Revenue Water
management

Field in Charge Name

Equipment to be Procured (1): Procurement in Rwanda
Lot Item Contents Unit Quantity Schedule Actual

Output 2
Training for pipe
repairing and service
Output 3
Pilot Project (2 sets）

Lot 3
Output 3: Pilot Project
(2sets）

Flow Meter, Gate Valve, Pressure
gauge,  etc. set 1 Jan., 2016 in Process

Lot 4
Output 4:  Isolation of 4
Branch

Electric magnetic flow meter,
Mechanical flow meter, Pressure sets 32 June, 2017 in Process

Lot 5 Vehicles for JICA use Onebox and Pickup Units 2 Jan., 2017 in Process

Equipment to be Procured (2): Procurement in Japan
Lot Item Contents Unit Quantity Schedule Actual

Lot 6

Output 2:  Leak detection
equipment （for Two
Branches of Pilot project
and NRW Team)

Potable Ultrasonic Flow Meter,
Flow & Pressure Logger 2ch, Leak
Noise Correlator, Leak Detector
(Headphone type), Pipe Locator,
etc.

Sets 3 Feb., 2017 in Process

Potable GPS sets 5 Oct., 2016 in Process
Potable Test Meter sets 2 Oct., 2016 in Process
Residual Chlorine Test Meter,
Potable Electric conductivity Meter sets 2 Oct., 2016 in Process

Lot 7 Survey Equipment for
Output 2and 3

Lot 2 Customer mater φ15mm sets 400 Jan., 2017 in Process

Lot 1

Materials and equipments for
training for pipe repairing and
service connection set 1 Jan., 2017 in Process
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1-1-2 Rwanda Side 
(1) Counterpart 

List and Assignment Terms of Japanese Experts 

 
 
(2)  Facilities 
  

- Office space for Japanese experts (about 7 experts) at WASAC, office furniture, internet 
connections 

Field in Charge Name

No From To

1 CEO of WASAC James Sano Aug. 2016 Present

2 Director of UWSS Methode Rutagungira Aug. 2016 Present

3 Director of UWSS Mr. Methode Rutagungira Aug. 2016 Present

4 Director of CS Lucien Ruterana Aug. 2016 Present

5 Director of CFO: Mr. Joseph Ruhinyura Joseph Ruhinyura Aug. 2016 Present

6 Manager of NRW, UWSS Jean Berchmas  Bahige Aug. 2016 Present

7 Manager of Water Operation Services, UWSS Innocent Gashugi Aug. 2016 Present

8 Manager of Utility Planning Services, UWSS Dominic Murekezi Aug. 2016 Present

9 Manager of Revenue Management Services, CS Désiré Kayiru Aug. 2016 Present

10 Manager of Customer Service Management, CS Felix Gatanazi Aug. 2016 Present

11 Head of leak detection and pressure management,
NRW, UWSS

Désiré Ntamuturano Aug. 2016 Present

12 Kachiru Branch Manager Musabyeyez Jeanne Aug. 2016 Present

13 Gikondo Branch Manager Mutamba Jane Aug. 2016 Present

14 Nyarugenge Branch Manager Byamugisha Bernard Aug. 2016 Present

15 Nyamirambo Branch Manager Saranda Catherine Aug. 2016 Present

16 Kanonbe Branch Manager Aimable Ndagijimana Aug. 2016 Present

17 Remera Branch Manager Gilbert Mulindabigwi Aug. 2016 Present

18 Head of zoning and mapping services, NRW,
UWSS

Jean Paul Kayitare Aug. 2016 Present

19 Head of water distribution services, NRW, UWSS Jean Claude Manirakiza Aug. 2016 Present

20 Leak detection and pressure management Officer Celestin Mwambutsa Aug. 2016 Present

21 Fraud Investigation Officer Viateur Munyanshongore Aug. 2016 Present

22 Mapping Officer Claudien Mazimpaka Aug. 2016 Present

23 Water Distribution Officer of each Branch Aug. 2016 Present

24 Customer Service Officer of each Branch Aug. 2016 Present

25 Billing Officer of each Branch Aug. 2016 Present

Duration
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- Training room with the capacity of about 20 persons 
- Space for training on pipe repair and service pipe connection (40 ㎡） 

- Store house for equipment 
 
(3) Local Cost 

- Cost for administering the Project (utilities for experts offices, internet services) 
- Cost for import tax, value added tax, customs, storage, inland transportation, and others for 

importing project equipment 
- Cost for overtime work, transportation, accommodation and allowance for WASAC staff 

 
 
 
 

1-2 Progress of Activities 

1-2-1: Activities relevant to the entire Project 

(1) Start-up Meeting of the Project 

  Start-up Meeting of the Project was held Aug. 16 at Galaxy Hotel in Kigali with participation of 
members of Management Team and Action Team. The main topics of the meeting were as 
follows: 

  - Introduction of JICA experts and Counterparts (C/P) 
  - Explanation and discussion of draft of Work Plan (WP) 
  - Confirmation of understanding of the project contents (Implementation Schedule). 
  - Condition for selection of Pilot project area 
  - Selection of the members of Action teams and other related teams 
  - Notes for safety measures 
  - Agenda and facilitator of the Seminar (Kick-Off Meeting) of August 18th. 

(2) Kick-Off Meeting of the Project 

  Kick-Off Meeting was held on Aug. 18, 2016 at Galaxy Hotel in Kigli to show the contents of 
the project to person concerned including all Branch managers of WASAC, MININFRA. The 
main topics of the meeting ware as follows: 

- Explanation of Project Objectives 
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- Project implementation Structure 
- Project Implementation Flowchart 
- Introduction of NRW reduction of Yokohama City 
- Discussion 

 

1-2-1: Activities of Output 1: Planning capacity of NRW reduction of WASAC is enhanced. 

1.1  A management team is organized to prepare 5-year Strategic Action Plan for NRW reduction. 

・The member of the management team is appointed formally in August by CEO. 

1.2 The management team assesses NRW reduction measures currently conducted by WASAC for 
Kigali city and other secondary cities (14 branches outside Kigli city), and identifies 
problems. 

・Questionnaire survey has conducted for 20 Branch Offices in September. 
・Sit visit survey for three Branch Offices, Ruwamagana, Nagatare and Ngoma, was conducted. 

 

1-2-2: Activities of Output 2: Basic knowledge, skills and technique on NRW control are 
acquired by WASAC. 
2.1 Training materials on NRW control are prepared. 

2.2 Training on NRW management is conducted for the management team and WASAC 
management as necessary. 

・At the stage when analysis of 1.2 was finished, it will be carried out. 

2.3 OJT is conducted on the updating of GIS data, using available GIS data base. 

 Following works were conducted. 
・ The technical supplement training that GIS data update of C/P requires 
・ Rearranging and reexamination of a workflow affecting GIS customer, pipe network data 

update 
・ OJT which depends on WASAC Branch boundary line data update  
・ Activity that GIS data management 

2.4 OJT is conducted on hydraulic analysis and pressure management, using available hydraulic 
models. 
・ Preparation work 
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1-2-3: Activities of Output 3: WASAC learned how to conduct NRW reduction measures 
through the implementation of the Pilot Project. 
3.1 An action team is organized to conduct NRW reduction measures at Pilot Area 1. 
・The member of the action team is appointed formally in August by CEO, and formation is 

finished. 

3.2 The action team grasps the current situations of Pilot Area 1 through reviewing available maps, 
customer dada, surveys, and other necessary means. 
 Following works were conducted. 
・Selection of two pilot areas from the proposed candidate sites. 
・Information dada collection of Kigali city and the two pilot areas. 
・Preparation of facilities plan for the establishment of pilot area such as design of the inlet 

chamber. 
    

1-2-4: Activities of Output 4: 4 branches in Kigali establish the system to measure NRW 
rates accurately. 

4.1 Isolation plan of 4 branches prepared by WASAC will be reviewed and revised as necessary.     

・ About 4 branch isolation, the GIS team and the Branch Offices made opinion adjustment, site 

investigation in order to decide the boundary lines. 
 
1-3 Achievement of Output 

N/A 

1-4 Achievement of the Project Purpose 

N/A 

1-5 Changes of Risks and Actions for Mitigation 

N/A 

1-6 Progress of Actions undertaken by JICA 

N/A 

1-7 Progress of Actions undertaken by Rwanda side 
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N/A 

1-8 Progress of Environmental and Social Considerations (if applicable) 

N/A 

1-9 Progress of Considerations on Gender/Peace Building/Poverty 
Reduction (if applicable) 

N/A 

1-10 Other remarkable/considerable issues related/affect to the project 
(such as other JICA's projects, activities of counterparts, other donors, 
private sectors, NGOs etc.) 

N/A 

2  Delay of Work Schedule and/or Problems (if any) 

N/A 

2-1 Detail 

N/A 

2-2 Cause 

N/A 

2-3 Action to be taken 

N/A 

2-4 Roles of Responsible Persons/Organization (JICA, Gov. of●●,etc.) 

N/A 

3 Modification of the Project Implementation Plan 

3-1 PO 

N/A 

3-2 Other modifications on detailed implementation plan 

N/A 
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(Remarks: The amendment of R/D and PDM (title of the project, duration, 
project site(s), target group(s), implementation structure, overall goal, 
project purpose, outputs, activities, and input) should be authorized by 
JICA HDQs. If the project team deems it necessary to modify any part of 
R/D and PDM, the team may propose the draft.) 

 

Preparation of Rwanda Side toward after completion  of the Project 

 

 

 
II. Project Monitoring Sheet I & II    as Attached 



PM Form3-2　Monitoring Sheet I

Project Title: Project for Strengthening Non-Revenue Water (NRW) Control in Kigali City Water Network
Implementing Agency: WASAC
Target Group:WASAC staff engaged in Non-Revenue Water reduction
Period of Project:2019/6/30
Project Site: 4 Branches in Kigali city（Kacyiru, Nyamirambo, Gikondo, NyarugengeModel Site: 

Important Assumption Achievement Remarks

NRW rate of Kigali city（year 2022 xx
%）(to be confirmed during the project)

Annual report of WASAC N/A

1 5-year Strategic Action Plan for NRW
reduction is approved by the Minister of
Infrastructure.

1 5-year Strategic Action Plan for NRW
reduction approved by the Minister of
Infrastructure

2 Annual action plan regarding NRW
reduction of each branch is reflected in
annual action plan of WASAC

2 Annual action plan of WASAC N/A

3 The management at WASAC
recognizes the effects of NRW
reduction, and approves the budget of
each branch for implementing annual
action plan for NRW water reduction

3 Budget of WASAC

1 Planning capacity of NRW reduction of WASAC is enhanced. 1-1 5 year Strategic Action plan is reviewed
and updated, taking into account of the
results of the Pilot Project.

1-1 Records of the project
N/A

1-2 All the project achievements are shared
by WASAC and other concerned
parties by holding seminars.

1-2 Records of the project

2 Basic knowledge, skills and technique on NRW control are
acquired by WASAC.

2-1 More than XX number of trainees
receive training.

2-1 Records of the project N/A

2-2 WASAC human resource development
plan includes training programs
prepared by the project.

2-2 Records of the project

3 WASAC learned how to conduct NRW reduction measures
through the implementation of the Pilot Project.

3-1 NRW rates are reduced at each pilot
area as follows: Pilot Area 1:  from
XX% to XX% and Pilot Area 2 from
XX% to XX%. (XX% will be determined
after baseline NRW rates are
established.)

3-1 Records of the project

N/A

3-2 Action team members share
experiences at workshops regarding
implementation of the pilot projects.

3-2 Records of the project

3-3 The action team prepares a completion
report of the pilot project.

3-3 Survey plans for locations outside the
pilot project

4 4 branches in Kigali establish the system to measure NRW
rates accurately.

4-1 NRW rate of each branch is periodiclly
monitored and reported in PIP
(Performance Improvement Plan) every
month.

4-1 Records of the project

N/A

Activities Pre-Conditions
1-1 A management team is organized to prepare 5-year Strategic

Action Plan for NRW reduction.

1-2
The management team assesses  NRW reduction measures
currently conducted by WASAC for Kigali city and other
secondary cities (14 branches outside Kigli city), and identifies
problems.

1 Experts Dispatch 1 Counterpart

1-3
Based on the problems identified by Activity 1-2, the
management team proposes methods and procedures to
conduct NRW reduction measures by WASAC in the future.

Chief Adviser／Non-Revenue Water
management Project Director

1-4
The management team undertakes inventory surveys in order
to identify facilities improvement necessary to conduct methods
and procedures proposed by Activity 1-3.

Non-Revenue Water reduction planning Project Manager

1-5
Based on the results of Activity 1-4, the management team
prepares a report on the necessary facilities improvement. GIS Management team members

1-6
The management team identifies organizational and institutional
changes necessary to conduct methods and procedures
proposed by Activity 1-3 and prepares a report.

Hydraulic analysis Action team members

1-7
The management team prioritizes and schedules the conducts
of facilities improvement and organizational and institutional
changes identified by Activities 1-4 and 1-5.

Leak detection Other counterparts

1-8 WASAC secures budget in accordance with the priorities of
Activity 1-7 for the next fiscal year.

Pipe repairing and service pipe
connection

1-9
The management team prepares the 5-year Strategic Acton
Plan on NRW reduction that summarizes the achievements
from Activities 1-1 to 1-7.

ICT

1-10
The management team holds seminars and presents 5-year
Strategic Action Plan for NRW reduction (Activity 1-8) for
WASAC and other concerned parties.

1-11
The management team reviews 5-year Strategic Action Plan for
NRW reduction, updates it as necessary, and secures the
budget for the next fiscal year.

2 Training 2 Facilities <Issues and
countermesures>

1-12
Seminars are organized to present all the achievements of the
project for WASAC and other cconcerned parties. Training in Japan

Office space for Japanese experts (about
7 experts) at WASAC, office furniture,
internet connections

2-1 Training materials on NRW control are prepared. Training in the 3rd country Training room with the capacity of about
20 persons

2-2 Training on NRW management is conducted for the
management team and WASAC management as necessary.

Space for training on pipe repair and
service pipe connection（40㎡）

2-3 OJT is conducted on the updating of GIS data, using available
GIS data base.

3 Equipment provision Store house for equipment

2-4 OJT is conducted on hydraulic analysis and pressure
management, using available hydraulic models.

Leak detection equipment

2-5 In-room training and OJT on leak detection for the pilot project
are conducted with provided equipment.

Ultrasonic flow meter with data logger 3 Local cost N/A

2-6 In-room training and OJT on reparing leaking pipies and
installing service connection for the pilot project are conducted.

Gate valve, flow meter, and customer
meter for Pilot Project

Cost for administering the Project (utilities
for experts offices, internet services)

2-7
In-room training and OJT on meter reading, billing, customer
services for the pilot project are conducted.

Electromagnetic flow meter and
pressure gauge and gate valve for
isolating 4 branches in Kigali

Cost for import tax, value added tax,
customs, storage, inland transportation,
and others for importing project

2-8 Training materials on NRW are reviewed and updated. Equipment for training on pipe repair
and service pipe connection

Cost for operation and maintenance of
project equipment

2-9
Based on feedback of Activities from 2-5 to 2-8, training
programs are developed and training courses are planned. Mobile GPS

Cost for overtime work, transportation,
accommodation and allowance for
WASAC staff

3-1 An action team is organized to conduct NRW reduction
measures at Pilot Area 1.

Vehicles for Japanese experts

3-2
The action team grasps the current situations of Pilot Area 1
through reviewing available maps, cusomer ledgers, surveys,
and other necessary means.

3-3 The action team plans and schedules the implementation of the
pilot project for Pilot Area 1.

・Large scale natural
disaster does not occur.

GIS data base and
hydraulic modeling

prepared by ESRI are
available as scheduled.

The Government policy on
NRW remains as highly

prioritized.
 WASAC's capacity is enhanced to conduct NRW reduction measures
as planned for Kigali city.

Outputs

The non-revenue water
section at WASAC is not

subject to large scale
reorganization.

・WASAC staff do not resign
after training by the project.

Inputs

Project Monitoring Sheet I 　（Revision of 　Project Design Matrix ）

Version  1

Dated Sept.,15,2016

Narrative Summary Objectively Verifiable Indicators Means of Verification
Overall Goal

 WASAC conducts NRW reduction measures as planned for Kigali
city.

Project Purpose

The Japanese Side The Rwanda Side
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3-4
The action team hydraulically isolates Pilot Area 1, and installs
flow meters and preassure gauges at the inlets of the Pilot Area
1.

3-5 The action team establishes the baseline NRW rate of Pilot
Area 1.

3-6
The action team conducts measures for reducing "Apparent
Losses" indicated by the water balance of International Water
Association (IWA) for Pilot Area 1.

3-7 The action team measures NRW after conducting Activity 3-6
and examines its effectiveness.

3-8 The action team conducts measures for reducing surface
leakage (visible leakage).

3-9 The action team measures NRW after conducting Activity 3-8
and examines their effectiveness.

3-10 The action team conducts measures for reducing underground
leakage (invisible leakage).

3-11 The action team measures NRW after conducting Activity 3-10
and examines their effectiveness.

3-12
The action team reviews the results from Activities 3-5 to 3-11,
and undertakes cost-benefit analysis of NRW for each Activity
of 3-6, 3-8, and 3-10.

3-13
The action team summaries activities and results from Activities
3-1 to 3-12, prepares the completion report on the pilot project
for Pilot Area 1, and submits it to the management team.

3-14
The action team holds a workshop and presents the completion
report of the pilot project prepared by Activity 3-13 to WASAC
and other concerned parties.

3-15 Action team conducts activities from Activities 3-1 to 3-14 at
Pilot Area 2.

3-16

Action team prepares manuals on methods and use of survey
equipment learned through the implementation of the pilot
project, and holds seminars in order to share them with
WASAC and other concerned parties.

4-1 Isolation plan of 4 branches prepared by WASAC will be
reviewed and revised as necessary.

4-2
Based on the isolation plan prepared by Activity 4-1,  exact
locations for the installation of electromagnetic flow meters and
pressure gauges are determined by field survey.

4-3
Electromagnetic flow meters and pressure gauges are procured
and installed for isolating 4 branches, and chambers are
constructed as appropriate.

4-4 System input to each of 4 branches is measured.
4-5 Based on the results of Activity 4-4, NRW rates for each branch

are calculated and reported.



PM Form3-3　Monitoring Sheet II

Version 1

Dated Sept.,15,2016

Project Title:Project for Strengthening Non-Revenue Water Reduction in Kigali City Water Network

8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6

Equipment

Training in Japan

In-country/Third country Training

Activities
Sub-Activities Japan RWANDA

Output 1: Planning capacity of NRW reduction of WASAC is enhanced. 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6

Expert WASAC

Expert WASAC

Expert WASAC

Expert WASAC

Expert WASAC

Expert WASAC

Expert WASAC

Expert WASAC

Expert WASAC

Expert WASAC

Expert WASAC

Expert WASAC

Expert WASAC

Expert WASAC

Expert WASAC

Expert WASAC

Expert WASAC

Expert WASAC

Expert WASAC

Expert WASAC

Expert WASAC

Expert WASAC

Expert WASAC

Expert WASAC

Expert WASAC

3.2

3.3
The action team plans and schedules the
implementation of the pilot project for Pilot Area
1.

3.4
The action team hydraulically isolates Pilot Area
1, and installs flow meters and preassure gauges
at the inlets of the Pilot Area 1.

Plan 
in progress N/AActual

Plan 
N/A N/A

Actual

Training on NRW management is conducted for
the management team and WASAC
OJT is conducted on the updating of GIS data,
using available GIS data base.
OJT is conducted on hydraulic analysis and
pressure management, using available hydraulic
models.
In-room training and OJT on leak detection for
the pilot project are conducted with provided
equipment.
In-room training and OJT on reparing leaking
pipies and installing service connection for the
pilot project are conducted.

The action team grasps the current situations of
Pilot Area 1 through reviewing available maps,
cusomer ledgers, surveys, and other necessary
means.

Plan 
N/A N/AActual

Plan 
N/A N/A

2.6

2.9
Based on feedback of Activities from 2-5 to 2-8,
training programs are developed and training
courses are planned.

Plan 
N/A N/A

Actual2.8 Training materials on NRW are reviewed and
updated.

In-room training and OJT on meter reading,
billing, customer services for the pilot project are
conducted.

N/A N/A
Actual2.5

Actual2.7

Plan 
N/A N/AActual

in progress N/A
Actual2.3
Plan 

in progress N/AActual2.4

1.12
Seminars are organized to present all the
achievements of the project for WASAC and
other cconcerned parties.

Plan 
N/A N/A

Actual

1.11

The management team reviews 5-year Strategic
Action Plan for NRW reduction, updates it as
necessary, and secures the budget for the next
fiscal year.

Plan 

N/A N/A
Actual

1.10

The management team holds seminars and
presents 5-year Strategic Action Plan for NRW
reduction (Activity 1-8) for WASAC and other
concerned parties.

Plan 

N/A N/AActual

1.9

The management team prepares the 5-year
Strategic Acton Plan on NRW reduction that
summarizes the achievements from Activities 1-1
to 1-7.

Plan 

N/A N/A
Actual

1.8 WASAC secures budget in accordance with the
priorities of Activity 1-7 for the next fiscal year.

Plan 
N/A N/AActual

Actual

1.7

The management team prioritizes and schedules
the conducts of facilities improvement and
organizational and institutional changes identified
by Activities 1-4 and 1-5.

Plan 

N/A N/AActual

Based on the results of Activity 1-4, the
management team prepares a report on the
necessary facilities improvement.

Plan 
N/A N/AActual

1.6

The management team identifies organizational
and institutional changes necessary to conduct
methods and procedures proposed by Activity 1-
3 and prepares a report.

Plan 

N/A N/A

N/AActual

N/A N/AActual

1.4

The management team undertakes inventory
surveys in order to identify facilities improvement
necessary to conduct methods and procedures
proposed by Activity 1-3.

Plan 

N/A N/A

Lot 4: Isolation of 4 Branches (Electromagnetic flow meter,
pressure gauge and gate valve)

Plan N/A N/AActual

Geographic Information System: GIS Plan N/A N/AActual

NRW Reduction Plan 2（2） Plan N/A N/AActual

Pipe Repairing and Service Connection（2） Plan N/A N/AActual

Pipe Repairing and Service Connection（1） Plan N/A N/AActual

Leak Detection Plan N/A N/AActual

Hydraulic Analysis Plan N/A N/AActual

              Project Monitoring Sheet II (Revision of Plan of Operation)

Monitoring

Remarks Issue  SolutionInputs 
Plan 1st Year 2nd Year 3rd Year

Ⅰ Ⅱ ⅢActual Ⅰ Ⅱ Ⅲ Ⅳ Ⅰ Ⅳ

Expert

Chief Adviser/Non-Revenue Water Management Plan 

Ⅱ Ⅲ Ⅳ

N/A N/AActual

Adviser/Non-Revenue Water Management Plan N/A N/AActual

NRW Reduction Plan 1（1） Plan N/A N/AActual

NRW Reduction Plan 1（2） Plan N/A N/AActual

NRW Reduction Plan 2（1） Plan N/A N/AActual

Information and Communication Technology: ICT Plan N/A N/AActual

Lot 2: Pilot Projects (Customer Meter) Plan N/A

Lot 1: Equipment for training on pipe repair and service pipe
connection

Plan N/A

N/AActual

Lot 6: Leak Detection Equipment (Ultrasonic flow meter, data
logger, Leak noise correlator, etc)

Plan N/A N/AActual

Lot 3: Pilot Projects (Gate valve, flow meter, and customer meter) Plan N/A N/AActual

Lot 7: Mobile GPS, Potable Test meter etc Plan N/A N/AActual

Lot 5: Vehicles for Japanese experts Plan N/A N/AActual

23 persons will be trained in Japan (5, 9, 9)
Plan 

Actual

Plan 
Actual

Plan 1st Year 2nd Year 3rd Year Responsible Organization

Ⅰ Ⅱ Ⅲ Ⅳ Ⅰ
Achievements Issue &

CountermeasuresⅣ

Plan Member of the Team are
appointed.

Ⅱ Ⅲ Ⅳ Ⅰ Ⅱ ⅢActual

N/A
Actual1.1 A management team is organized to prepare 5-

year Strategic Action Plan for NRW reduction.
Plan 

in progress N/A
Actual1.2

The management team assesses  NRW
reduction measures currently conducted by
WASAC for Kigali city and other secondary cities
(14 branches outside Kigli city), and identifies
problems.

Output 2:Basic knowledge, skills and technique on NRW control are acquired by WASAC.
Plan 2.1 Training materials on NRW control are prepared.

1.3

Based on the problems identified by Activity 1-2,
the management team proposes methods and
procedures to conduct NRW reduction measures
by WASAC in the future.

Plan 

Actual

1.5

in progress N/A
Actual
Plan 

N/A N/A
Actual

in progress N/AActual

2.2

Output 3:  WASAC learned how to conduct NRW reduction measures through the implementation of the Pilot Project.
Plan 

3.1 An action team is organized to conduct NRW
reduction measures at Pilot Area 1.

Plan 

Plan 

N/A N/A

Member of the Team are
appointed. N/AActual

Plan 
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Expert WASAC

Expert WASAC

Expert WASAC

Expert WASAC

Expert WASAC

Expert WASAC

Expert WASAC

Expert WASAC

Expert WASAC

Expert WASAC

Expert WASAC

Expert WASAC

Expert WASAC

Expert WASAC

Expert WASAC

Expert WASAC

Expert WASAC

8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6

N/A
Actual

Progress Report Plan N/A N/AActual

Ⅲ

N/A
Actual

4.3

Electromagnetic flow meters and pressure
gauges are procured and installed for isolating 4
branches, and chambers are constructed as
appropriate.

Plan 

N/A N/A
Actual

4.2

Based on the isolation plan prepared by Activity
4-1,  exact locations for the installation of
electromagnetic flow meters and pressure
gauges are determined by field survey.

Plan 

N/A

4.4 System input to each of 4 branches is measured. Plan 
N/A

3.5 The action team establishes the baseline NRW
rate of Pilot Area 1.

1st Year

Plan 

Output 4: 4 branches in Kigali establish the system to measure NRW rates accurately.

Plan 

Monitoring  Plan
Plan 

N/A N/AActual3.16

Action team prepares manuals on methods and
use of survey equipment learned through the
implementation of the pilot project, and holds
seminars in order to share them with WASAC
and other concerned parties.

4.1 Isolation plan of 4 branches prepared by WASAC
will be reviewed and revised as necessary.

Plan 
N/A N/A

Actual3.15 Action team conducts activities from Activities 3-
1 to 3-14 at Pilot Area 2.

Plan 

N/A N/AActual3.14

The action team holds a workshop and presents
the completion report of the pilot project prepared
by Activity 3-13 to WASAC and other concerned
parties.

Plan 

N/A N/AActual3.13

The action team summaries activities and results
from Activities 3-1 to 3-12, prepares the
completion report on the pilot project for Pilot
Area 1, and submits it to the management team.

Plan 

N/A N/A
Actual3.12

The action team reviews the results from
Activities 3-5 to 3-11, and undertakes cost-
benefit analysis of NRW for each Activity of 3-6,
3-8, and 3-10.

Plan 
N/A N/A

Actual3.11
The action team measures NRW after
conducting Activity 3-10 and examines their
effectiveness.

Plan 
N/A N/AActual3.10 The action team conducts measures for reducing

underground leakage (invisible leakage).

Plan 
N/A N/A

Actual3.9
The action team measures NRW after
conducting Activity 3-8 and examines their
effectiveness.

Plan 
N/A N/A

Actual3.8 The action team conducts measures for reducing
surface leakage (visible leakage).

Plan 
N/A N/AActual3.7

The action team measures NRW after
conducting Activity 3-6 and examines its
effectiveness.

Plan 

N/A N/A
Actual3.6

The action team conducts measures for reducing
"Apparent Losses" indicated by the water
balance of International Water Association (IWA)
for Pilot Area 1.

Plan 
N/A N/A

Actual

Plan 
in progress N/AActual

N/A N/AActual4.5

Duration / Phasing
Plan 

Actual

Based on the results of Activity 4-4, NRW rates
for each branch are calculated and reported.

2nd Year 3rd Year
Remarks Issue Solution

Ⅳ Ⅰ Ⅱ Ⅲ Ⅳ Ⅰ Ⅱ Ⅲ Ⅳ

Monitoring
Actual ⅡⅠ

Steering Committee (SC) Plan Project Kik-off meeting was
held on Aug. 18, 2016. N/A N/AActual

Set-up the Detailed Plan of Operation (Work Plan: WP) Plan Work Plan was submitted to
WSAC on Aug. 18, 2016. N/A N/AActual

Submission of Monitoring Sheet Plan N/A N/AActual

Monitoring Mission from Japan Plan N/A N/AActual

Actual

Joint Monitoring Plan N/A N/AActual

Reports/Documents

Post Monitoring Plan 

Inception Report Plan 
Actual

Project Completion Report Plan N/A N/AActual

N/A N/AActual

Public Relations

Seminars and Workshops Plan 
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TO CR of JICA RWANDA OFFICE 

PROJECT MONITORING SHEET 
 

Project Title: Project for Strengthening Non-Revenue Water (NRW) Control in Kigali City 
Water Network 

Version of the Sheet : Ver.2 （Term: 16 August, 2016 – 15 April, 2017） 
Name: Shigeo OTANI 
Title: Chief Advisor/ Non-Revenue Management 
Submission Date: 3 March 14, 2017 

I. Summary 

1  Progress 
1-1 Progress of Inputs 
1-1-1 Japan Side 
(1)  List and Assignment Terms of Japanese Experts 

1) 1st  Phase (as of Feb.28, 2017) 

a. Working in Rwanda 

 

From To M/M
1 Shigeo OTANI 2016/8/14 2016/12/11 4.0

2017/1/15 2016/2/28 1.5
2 Hiroyuki HIGUCHI 2016/8/14 2016/9/27 1.5

2017/1/17 2017/2/28 1.5

3 Chiaki SUZUKI 2016/8/15 2016/9/13 1.0
2016/11/10 2016/12/27 1.6

4 Hiroyasu YODA 2016/9/7 2016/11/14 2.3
2017/1/17 2017/2/28 1.5

5 Toru TOYODA 2016/8/15 2016/9/28 1.5
2017/1/17 2017/2/28 1.5

6 Nobuyuki TSUTSUI 2016/9/18 2016/12/16 3.0

7 GIS Eita HORISHITA 2016/8/14 2016/11/11 3.0
8 Hydraulic Analysis Hiroki OE 2016/8/15 2016/11/12 3.0
9 Leak Detection Junichi TAKAHASHI

10 Pipe Repairing and Service
Connection（1）

Tokiya MOMOZONO

11 Pipe Repairing and Service
Connection（2）

Hiroshi TAKASHIMA 2017/1/17 2017/2/28 1.5

12 ICT Marcel Brouwer 2016/9/30 2016/12/10 2.4
2017/2/13 2017/2/13 0.0

30.8

Duration

Total M/M

Chief Adviser/Non-Revenue
Water management

Adviser/Non-Revenue Water
Management

NRW Reduction Plan 1（1）

NRW Reduction Plan 1（2）

NRW Reduction Plan 2（1）

NRW Reduction Plan 2（2）

Field in Charge Name

tsutsui
テキスト ボックス
Ver.2
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b. Working in Japan  

 
  Details of each expert’s assignment are shown in the Plan of Operation. 
 
(2) Training 

1) Tanning in Japan 

The following member participated in the training in Japan between January 1, 2016 and 

February 2, 2017. 
                           Member of 1st Training in Japan 

 Names Position 
1 RUTAGUMGIRA Methode Director , Urban Water and Sewerage Services ( Project Director )  

2 BAHIGE Jean Berchmans Manager, Non-Revenue Water ( Project Manager)  

3 GATANAZI Felix  Manager, Customer services 

4 BYAMUGISHA Bernard  Head of Branch /Nyarugenge 

5 MUTAMBA Jane  Head of Branch /Gikondo 

   Schedule of 1st Training in Japan 

 

No. From To M/M

1 Shigeo OTANI 2016/8/5 2016/8/12 0.25

10
Pipe Repairing and Service
Connection（1）

Tokiya MOMOZONO 2016/12/5 2016/12/16 0.50

0.75

Duration

Total M/M

Chief Adviser/Non-Revenue Water
management

Field in Charge Name

No Travel Type Contents Organizer

1 2017/1/21 Sat Kigali→

2 2017/1/22 Sun Yokohama Arrival

3 2017/1/23 Mon Yokohama Lecture

Training briefing
Programmee Orientation
Distribution management system
Courtesy call to the Yokohama City
Water Works Bureau

JICA Yokohama
Yokohama City Water
Works Bureau

4 2017/1/24 Tue Yokohama Lecture Block system of Yokohama City
Customer Meter Management

Yokohama City Water
Works Bureau

5 2017/1/25 Wed Yokohama Practical
training, Visit

Mapping system
Visit a Water Service Memorial
Visit at Water Treatment Plant
(Nishiya)

Yokohama City Water
Works Bureau
WTP of Yokohama City

6 2017/1/26 Thu Yokohama
Lecture
Practical
training

Quality control and inspection
system of service connection
Leakage Detection Survey

Yokohama City Water
Works Bureau
WTP of Yokohama City

7 2017/1/27 Fri Yokohama Discussion, Training Evaluation
Closing meeting

JICA Yokohama

8 2017/1/28 Sat
Yokohama→
Kyoto

9 2017/1/29 Sun Kyoto→Kobe

10 2017/1/30 Mon Kobe Lecture,
Visit

Courtesy call to the Kobe City Water
Works Bureau
History of the City Water Works
Visit to facilities

Kobe City Water Works
Bureau

11 2017/1/31 Tue Kobe Lecture,
Visit

NRW Reduction Measure
Pressure Management
Water Demand Projection
Visit to facilities

Kobe City Water Works
Bureau

12 2017/2/1 Wed Kobe→
Yokohama

Discussion, Training Evaluation
Closing meeting

JICA Kansai

13 2017/2/2 Wed Tokyo→Kigali Departure

Day
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2) Training in the 3rd country 

Not yet conducted 

(3) List of Equipment Provided for the Project 

 
 
 
1-1-2 Rwanda Side 

(1) Counterpart 

List and Assignment Terms of Counterparts 

 

Equipment to be Procured (1): Procurement in Rwanda

Lot Item Contents Unit Quantity Schedule Actual
Output 2
Training for pipe repairing
and service connection
Output 3
Pilot Project (2 sets）

Lot 3
Output 3: Pilot Project
(2sets）

Flow Meter, Gate Valve, Pressure
gauge,  etc. set 1 Mar., 2016 in Process

Lot 4
Output 4:  Isolation of 4
Branch

Electric magnetic flow meter,
Mechanical flow meter, Pressure
gauge, Gate valve, etc. set 1 June, 2017 in Process

Lot 5 Vehicles for JICA use Onebox and Pickup Units 2 Jan., 2017 completed

Equipment to be Procured (2): Procurement in Japan

Lot Item Contents Unit Quantity Schedule Actual

Lot 6

Output 2:  Leak detection
equipment （for Two
Branches of Pilot project
and NRW Team)

Potable Ultrasonic Flow Meter, Flow
& Pressure Logger 2ch, Leak Noise
Correlator, Leak Detector
(Headphone type), Pipe Locator,
etc.

Sets 3 July., 2017 in Process

Potable GPS sets 5 Oct., 2016 Completed
Potable Test Meter sets 2 Oct., 2016 Completed

Residual Chlorine Test Meter,
Potable Electric conductivity Meter sets 2 Oct., 2016 Completed

Lot 7 Survey Equipment for
Output 2and 3

Lot 2 Customer mater φ15mm sets 400 Feb., 2017 completed

Lot 1

Materials and equipments for
training for pipe repairing and
service connection set 1 Mar., 2017 in Process
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(2)  Facilities 

 Office space for Japanese experts (about 7 experts) at WASAC, office furniture, internet connections 

- Training room with the capacity of about 20 persons 

- Space for training on pipe repair and service pipe connection (40 ㎡） 

Field in Charge Name

No From To

Steering Committee (SC)

1 Chairman:  CEO of WASAC James Sano Aug. 2016 Present

2 Project Director: Director of UWSS Methode Rutagungira Aug. 2016 Present

3 Project Manager: Manager of NRW, UWSS Jean Berchmas  Bahige Aug. 2016 Present

4 Management Team Aug. 2016 Present

5 Officials from MINIFRA Aug. 2016 Present

Project Director and Manager

1 Project Director:  Director of UWSS Methode Rutagungira Aug. 2016 Present

2 Project manager:  Manager of NRW, UWSS Jean Berchmas  Bahige Aug. 2016 Present

Management Team (7 persons)

1 Leader:  Director of UWSS Mr. Methode Rutagungira Aug. 2016 Present

2 Co-leader:  Director of CS Lucien Ruterana Aug. 2016 Present

3 Co-leader:  Director of CFO Joseph Ruhinyura Aug. 2016 Present

4 Manager of Water Operation Services, UWSS Innocent Gashugi Aug. 2016 Present

5 Manager of Utility Planning Services, UWSS Dominic Murekezi Aug. 2016 Present

6 Manager of Revenue Management Services, CS Désiré Kayiru Aug. 2016 Present

7 Manager of Customer Service Management, CS Felix Gatanazi Aug. 2016 Present

Action Team (31 persons)

1 Leader:  Head of leak detection and pressure
management, NRW, UWSS

Désiré Ntamuturano Aug. 2016 Present

2 Co-Leader:  Kachiru Branch Manager Musabyeyez Jeanne Aug. 2016 Present

3 Co-Leader: Gikondo Branch Manager Mutamba Jane Aug. 2016 Present

4 Co-Leader: Nyarugenge Branch Manager Byamugisha Bernard Aug. 2016 Present

5 Co-Leader: Nyamirambo Branch Manager Saranda Catherine Aug. 2016 Present

6 Co-Leader: Kanonbe Branch Manager Aimable Ndagijimana Aug. 2016 Present

7 Co-Leader: Remera Branch Manager Gilbert Mulindabigwi Aug. 2016 Present

8 Head of zoning and mapping services, NRW, UWSS Jean Paul Kayitare Aug. 2016 Present

9 Head of water distribution services, NRW, UWSS Jean Claude Manirakiza Aug. 2016 Present

10 Leak detection and pressure management Officer Celestin Mwambutsa Aug. 2016 Present

11 Fraud Investigation Officer Viateur Munyanshongore Aug. 2016 Present

12 Mapping Officer Claudien Mazimpaka Aug. 2016 Present

13 Head of meter management services Felecien Niringiyimana Oct. 2016 Present

14 Water Distribution Officer of each Branch Aug. 2016 Present

15 Customer Service Officer of each Branch Aug. 2016 Present

16 Billing Officer of each Branch Aug. 2016 Present

Duration
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- Store house for equipment 

 
(3) Local Cost 

- Cost for administering the Project (utilities for experts offices, internet services) 
- Cost for import tax, value added tax, customs, storage, inland transportation, and others for 

importing project equipment 
- Cost for overtime work, transportation, accommodation and allowance for WASAC staff 

 
1-2 Progress of Activities 

1-2-1: Activities relevant to the entire Project 

(1) Start-up Meeting of the Project 

  Start-up Meeting of the Project was held Aug. 16 at Galaxy Hotel in Kigali with participation of 

members of Management Team and Action Team. The main topics of the meeting were as follows: 

  - Introduction of JICA experts and Counterparts (C/P) 

  - Explanation and discussion of draft of Work Plan (WP) 

  - Confirmation of understanding of the project contents (Implementation Schedule). 

  - Condition for selection of pilot project area 

  - Selection of the members of Action teams and other related teams 

  - Notes for safety measures 

  - Agenda and facilitator of the Seminar (Kick-Off Meeting) of August 18th. 

(2) Kick-Off Meeting of the Project 

  Kick-Off Meeting was held on Aug. 18, 2016 at Galaxy Hotel in Kigli to show the contents of the 

project to person concerned including all Branch managers of WASAC, MININFRA. The main topics of 

the meeting ware as follows: 

- Explanation of Project Objectives 

- Project implementation Structure 

- Project Implementation Flowchart 

- Introduction of NRW reduction of Yokohama City 

- Discussion 

 
(3) Revision of IC/R 

 The draft of IC/R was presented by JICA Expert Team at Start-up Meeting of the Project, and  
Kick-Off Meeting of the Project. It was revised on Sept. 15, 2016 as Ver.1 according to progress of the 
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meantime. 

 
【Output 1】 

1-2-1: Activities of Output 1: Planning capacity of NRW reduction of WASAC is enhanced. 

1.1  A management team is organized to prepare 5-year Strategic Action Plan for NRW reduction. 

The member of the management team is appointed formally in August by CEO, and formation is finished.  
 
1.2 The management team assesses NRW reduction measures currently conducted by WASAC for Kigali 

city and other secondary cities (14 branches outside Kigli city), and identifies problems. 

・ Questionnaire survey has conducted for 20 Branch Offices in September and the answers to the 

questionnaire are summarized in October. The result was explained for NRW team and discussed it 
on November 8 . 

・ Sit visit survey for three Branch Offices, Ruwamagana, Nagatare and Ngoma, was conducted in 
September to confirm existing activities of WASAC branch offices, the situations of facilities, and 
evaluate it.  

・ The site visit survey for remaining 11 Branch offices was started in the middle of February, 2017 
and it is going to carry out until the beginning of March. 

 
1.3 Based on the problems identified by Activity 1-2, the management team proposes methods and 

procedures to conduct NRW reduction measures by WASAC in the future. 

・ Information data of GIS and customer (January 2016- July 2016）were analyzed in October and 

presented the result for future examination of WASAC. 
・ Among the matters of the high evaluation that became clear from these findings, the matter which 

should cover for a Five-years NRW reduction strategic action plan were chosen. 
・ As high measures of the priorities, Preparation of a conceptual long term develop plan of water 

supply system, Update all customer data, Update and validate GIS pipe network drawings, 
Replace/repair malfunctioning customer meters/public standpipes, Carry out priority analysis for 
pipe rehabilitation, Continue rehabilitation of old pipes based on priority analyses were list upped. 

・ Development policy of the Five-year plan and table of contents were presented. 
・ The NRW reduction activities are still being proposed. 
 
1.4 The management team undertakes inventory surveys in order to identify facilities improvement 
necessary to conduct methods and procedures proposed by Activity 1-3. 

・ To make clear the contents and the bill of quantity of the priority of countermeasure, an 
inventory survey will be carried out. Concrete content of the survey was decided in January, 
2017 and assumed an investigation was planned to start from February. 
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・ Specification for inventory survey about facilities was prepared. As a result of  the discussion on 
these contents (general schematic drawing of water reservoir tank, fact-finding of the stand pipe, 
sampling survey of customer  meters) with WASAC in February, WASAC decided to 
implement by himself.  

1-5 Based on the results of Activity 1-4, the management team prepares a report on the necessary 
facilities improvement. 

 →  Not yet conducted. 
 
1-6 The management team identifies organizational and institutional changes necessary to conduct 

methods and procedures proposed by Activity 1-3 and prepares a report. 
 →  Not yet conducted. 
 
1-7 The management team prioritizes and schedules the conducts of facilities improvement and 

organizational and institutional changes identified by Activities 1-4 and 1-5. 
 → Scheduled in March 2017 
 
1-8  WASAC secures budget in accordance with the priorities of Activity 1-7 for the next fiscal year. 
 → Scheduled in April 2017 
 
1-9 The management team prepares the 5-year Strategic Acton Plan on NRW reduction that 

summarizes the achievements from Activities 1-1 to 1-7. 
 → Scheduled in April 2017 
 
1-10 The management team holds seminars and presents 5-year Strategic Action Plan for NRW 

reduction (Activity 1-8) for WASAC and other concerned parties.   
 → Scheduled in May 2017 
 
1-11  The management team reviews 5-year Strategic Action Plan for NRW reduction, updates it as 

necessary, and secures the budget for the next fiscal year. 
 → Scheduled in April 2018 and in 2nd Phase 
 
1-12  Seminars are organized to present all the achievements of the project for WASAC and other 

concerned parties. 
 → Scheduled in 2nd Phase 
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【Output 2】 

1-2-2: Activities of Output 2: Basic knowledge, skills and technique on NRW control are acquired 

by WASAC. 

2.1 Training materials on NRW control are prepared. 

・ In reference to past experience project and "The Manager's Non-Revenue Water Handbook for 

Africa (Guide to Understanding Water Losses) USAID, World Bank, March 2010", 

"Non-Revenue Water Management (Consulting Developing Countries), Shozo Yamazaki, March 

2011", "Factor on NRW and Concept of NRW Reduction (draft manual)” was prepared and 

submitted to Project Manager of WASAC and NRW team. 

 

2.2 Training on NRW management is conducted for the management team and WASAC 
management as necessary. 

・ The training materials for problem presentation on basic measures of NRW management were 

made, and a seminar was carried out for four times at every week in a project management 

meeting in October. 

・ The training was carried out based on "materials for problem presentation on basic measures of N

RW management" mentioned above on November 1. 

2.3  OJT is conducted on the updating of GIS data, using available GIS data base. 

Following works were conducted. 

・ The technical training on GIS data update of C/P 

・ Rearranging and reexamination of a workflow affecting GIS update of customer and pipe network 

data update 

・ OJT on update of Branch boundary line data 

・ Activity that GIS data management 

・ The introduction of the Google Earth applied for GIS  

・ Introduction of the software of QGIS to 6 Kigali city branches and Google Earth (input to a PC) 

was performed to make the environment that WASAC can be shared the GIS data not only HQ 

but also branch offices and could watch freely, and to have operation and utilization of the GIS 

software fit the staffs other than the GIS team, and to smoothen a shift to future ArkGIS use. 

・ The reconfirmation of technology transfer contents and the introduction of the ArcGIS Geometric 

Network analysis (one of the pipe network analysis functions on ArcGIS) was carried out. 
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Construction and editing of the pipe network model and analysis by this function can be carried 

out. 

・ The Manuals （GIS Procedure Guide and GIS Operation Manual: Data update on management 

for water network and customer information）were distributed to rerated section of HQ and 6 

branch offices. 

 

2.4  OJT is conducted on hydraulic analysis and pressure management, using available hydraulic 

models. 

Collection of hydraulic analysis-related data, and, the lectures and a seminar of the hydraulic analysis 

and water pressure management analysis were performed six times for November 8 from September 

29 for a GIS team. 

・ The training of general theory of the hydraulic analysis  

・ The practice by application EPANET of the hydraulic analysis 

・ Construction of the use environment of hydraulic analysis software MikeUrban and the 

training about the usage of it 

・ Hydraulic analysis of the pilot area 

 
2-5 In-room training and OJT on leak detection for the pilot project are conducted with provided 

equipment. 
     → Scheduled from March 2017 and in 2nd Phase 
 

2-6 In-room training and OJT on repairing leaking pipes and installing service connection for the pilot 

project are conducted. 

・ A procurement list of the equipment and materials on repairing leaking pipes and installing 

service connection was prepared. 

・ Contents of procurement equipment were confirmed and specification and BoQ were decided. 

・ The procurement preparations such as marketing researches, contract documents, supplier list for 

competition of quotation were performed. 

・ Notice for competition of quotation was made October 14 and as a result of evaluation of the 

documents submitted, the contract with a procurement supplier on November 8. The delivery of 

the equipment is scheduled in March. 

・ Fact-finding about activities of each branche including laying and repair of the distribution and 

service connection pipes was started in January 2017.  Extraction of the problems with C/P 

based on these findings and will make the teaching materials for the training in future.  
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・ Training is in preparation, Scheduled from March 2017 and after July 2017 
 

2-7 In-room training and OJT on meter reading, billing, and customer services for the pilot project are 

conducted. 

      → in preparation, Scheduled from March 2017 and in 2nd Phase 

2-8 Training materials on NRW are reviewed and updated. 

      → Scheduled in 2nd Phase 

2-9  Based on feedback of Activities from 2-5 to 2-8, training programs are developed and training 

courses are planned. 

      → Scheduled in 2nd Phase 

 

【Output 3】 

1-2-3: Activities of Output 3: WASAC learned how to conduct NRW reduction measures through 

the implementation of the Pilot Project. 

3.1  An action team is organized to conduct NRW reduction measures at Pilot Area 1. 

・ The member of the action team is appointed formally in August by CEO, and formation is finished 

in August 2016. 

3.2 The action team grasps the current situations of Pilot Area 1 through reviewing available maps, 

customer ledgers, surveys, and other necessary means. 

・ Selection of two pilot areas (Area 1: Kadobogo (Kiyovu) Kacyiru Branch Area 2: Ruyenzi (Runda) 

Nyarugenge Branch ) from the proposed candidate sites in September 2016. 

・ Information dada collection of Kigali city and the two pilot areas in September 2016 

・ Information data update of pilot areas such as population and number of customers 

 

3.3 The action team plans and schedules the implementation of the pilot project for Pilot Area 1. 

・ A work plan of pilot project for area1 and area2 was prepared. 

・ Preparation of facilities plan for the establishment of pilot area such as location of inlet chamber and 

design them including requires equipment such as flowmeter, pressure gauge and valves in 

September  
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・ The detailed design of the chamber at the inlet (flowmeter setting position) was made in September, 

and traial excavation was conducted for confirm the number of the existing pipe, laying position, 

depth, type, diameter, and performed final decision of the structure in October.  

・ The contents, specification and quantity of the equipment to be installed in the chamber were 

clarified in October.  

3.4 The action team hydraulically isolates Pilot Area 1, and installs flowmeters and pressure gauges at the 

inlets of the Pilot Area 1. 

  Procurement of Equipments 

・ Contents of procurement equipment (flowmeter, pressure gauge, valve, customer meter etc.) were 

confirmed and specification and BoQ were decided in October. 

・ The procurement preparations such as marketing researches, contract documents, supplier list for 

competition of quotation were performed in September.. 

・ Notice for competition of quotation was made October 14, and as a result of evaluation of the 

documents submitted, the contract with a procurement supplier on November 8. The delivery of the 

equipment is scheduled in March. 

  Construction of Chambers 

・ Design of four chambers to be installed inlets of the pilot area was performed for the price 

competition in September. 

・ Notice of the price competition to the contractors was made on December 8, 2016 for submission 

of the quotation on January 27, 2017.  As the result of evaluation of it, contract was agreed on 

February 15, 2017. 

・ Construction work will be started from March 1, 2017. 

The additional investigation for separation of the tertiary pipe in the Kadobogo pilot area was performed. 

Isolation work was performed by WASAC. 

3-5 The action team establishes the baseline NRW rate of Pilot Area 1. 

 → Scheduled in 2nd Phase 

3-6 The action team conducts measures for reducing "Apparent Losses" indicated by the water balance 

of International Water Association (IWA) for Pilot Area 1. 

 → Scheduled in 2nd Phase 

3-7 The action team measures NRW after conducting Activity 3-6 and examines its effectiveness. 
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 → Scheduled in 2nd Phase 

3-8 The action team conducts measures for reducing surface leakage (visible leakage). 

 → Scheduled in 2nd Phase 

3-9 The action team measures NRW after conducting Activity 3-8 and examines their effectiveness. 

 → Scheduled in 2nd Phase 

3-10 The action team conducts measures for reducing underground leakage (invisible leakage). 

 → Scheduled in 2nd Phase 

3-11  The action team measures NRW after conducting Activity 3-10 and examines their effectiveness. 

 → Scheduled in 2nd Phase 

3-12 The action team reviews the results from Activities 3-5 to 3-11, and undertakes cost-benefit 

analysis of NRW for each Activity of 3-6, 3-8, and 3-10. 

 → Scheduled in 2nd Phase 

3-13 The action team summaries activities and results from Activities 3-1 to 3-12, prepares the 

completion report on the pilot project for Pilot Area 1, and submits it to the management team. 

 → Scheduled in 2nd Phase 

3-14 The action team holds a workshop and presents the completion report of the pilot project prepared 

by Activity 3-13 to WASAC and other concerned parties. 

 → Scheduled in 2nd Phase 

3-15 Action team conducts activities from Activities 3-1 to 3-14 at Pilot Area 2. 

 → Scheduled in 2nd Phase 

3-16 Action team prepares manuals on methods and use of survey equipment learned through the 

implementation of the pilot project, and holds seminars in order to share them with WASAC and 

other concerned parties. 

 → Scheduled in 2nd Phase 

 

【Output 4】 
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1-2-4: Activities of Output 4: 4 branches in Kigali establish the system to measure NRW rates 

accurately. 

4.1 Isolation plan of 4 branches prepared by WASAC will be reviewed and revised as necessary.     

・ About 4 branch isolation, the GIS team and the Branch Offices made opinion adjustment with 

advice of JICA expert, site investigation in order to decide the boundary lines in October. 

・ Because it was revealed that the movement between branches of the customer registration was 

necessary about the decision of the boundary line, it was decided to adjust it after boundary line 

decision. 

・ Four branch separation boundary lines were established by the end of September, 2016, But it 

was non-start about movement of customer resistration. 

・ A GIS team clarified re-enrollment about the movement of customer resistration (1712 as of 

September 2016) 

 

4.2 Based on the isolation plan prepared by Activity 4-1, exact locations for the installation of 

electromagnetic flowmeters and pressure gauges are determined by field survey. 

 

・ Flowmeter setting positions for isolation of 4 branches were examined on the GIS map jointly 

with NRW team and GIS team in a project progress meeting of October 7. 

・ After the position decision on the quantity, individual spot investigation was carried out by JICA 

team and WASAC team to confirm condition of existing distribution pipes. Trial excavation was 

conducted for 18 places. 

・ The joint meeting of the NRW and GIS team was held in order to settle site setting position of 

flowmeter on October 31. 

・ The technical specifications of the equipments such as electromagnetic flowmeter, mechanical 

flowmeter, pressure gauge, valves, data loggers and server hardware etc. for the establishment 

of monitoring system was prepared by the end of November. 

・ Technical specification and Bill of Quantity for the tender were submitted to the JICA office on 

December 9. 

 

4.3 Electromagnetic flowmeters and pressure gauges are procured and installed for isolating 4 branches, 

and chambers are constructed as appropriate. 

  Construction of Chambers 

・ 23 chambers to be installed in the network were designed for the tender in November. 



PM Form 3-1 Monitoring Sheet Summary 

14 

・ Notice of the price competition to the contractors was made on December 8, 2016 for submission 

of the tender on January 27, 2017.  As the result of evaluation of it, contract was agreed on 

February 15, 2017. 

4-4 System input to each of 4 branches is measured. 

→ Scheduled in 2nd Phase 

 
4-5  Based on the results of Activity 4-4, NRW rates for each branch are calculated and reported. 

→ Scheduled in 2nd Phase 

 

 

1-3 Achievement of Output 

Achievement status of the Project outputs is observed according to the PDM indicators as the table below 

indicates: 
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1-4 Achievement of the Project Purpose 

It is somewhat premature to assess the achievement of the Project’s purpose because only a half year has 

passed since Project started.  

1-5 Changes of Risks and Actions for Mitigation 

No major changes have been seen in the PDM important assumptions; therefore, there was no need to 

carry out special actions for mitigation so far.  

Status of the Achievement

1 Planning capacity of NRW reduction of
WASAC is enhanced.

1-1 5 year Strategic Action plan is reviewed
and updated, taking into account of the
results of the Pilot Project.

1-2 All the project achievements are shared
by WASAC and other concerned
parties by holding seminars.

2 Basic knowledge, skills and technique on
NRW control are acquired by WASAC.

2-1 More than XX number of trainees
receive training.

2-2 WASAC human resource development
plan includes training programs
prepared by the project.

3 WASAC learned how to conduct NRW
reduction measures through the
implementation of the Pilot Project.

3-1 NRW rates are reduced at each pilot
area as follows: Pilot Area 1:  from
XX% to XX% and Pilot Area 2 from
XX% to XX%. (XX% will be determined
after baseline NRW rates are
established.)

3-2 Action team members share
experiences at workshops regarding
implementation of the pilot projects.

3-3 The action team prepares a completion
report of the pilot project.

4 4 branches in Kigali establish the system to
measure NRW rates accurately.

4-1 NRW rate of each branch is periodiclly
monitored and reported in PIP
(Performance Improvement Plan) every
month.

・Isolation plan of 4 branches prepared by WASAC was
reviewed and boundary line was desided.
・Exact locations for the installation of electromagnetic
flowmeters and chambers which flowmeters are installed are
determined by field survey.
・Detailed design  was done for preparation of technical
specifications of the equipment of a monitoring system.
Procurement work has not yet started.
・The chambers were designed and consuruction work is
started from March 2017.
・The procurement schedule of the equipments is not clear. It is
supposed to be the equipment will arrive in July.

・Training on NRW management was conducted
・OJT was conducted on the updating of GIS data base
・OJT was conducted on hydraulic analysis, and pressure
management
・In-room training and OJT on leak detection will be conducted
from March 2016 and in the 2nd Phase
・In-room training and OJT on repairing leaking pipes and
installing service connection will be conducted from March
2016 and in the 2nd Phase. Procurement of the materials and
equipmnets to be used for the training are beeing procured.
・Implementation of the OJT activity is planned in the 2nd
Phase.
・Implementation of the activity mentioned in indicators is
planned in upcoming steps during the 2nd Phase.

・Two pilot areas (Area 1: Kadobogo,Kacyiru Branch, Area 2:
Ruyenzi, Nyarugenge Branch ) were selected.
・The preparation work in order to setting up DMA is beeing
conducted such as procurement of the equipments and
construction of chambers, separation of tertiary distribution
pipes and installation of valves in the network..
・Implementation of the OJT activity is planned in the 2nd
Phase.

Outputs

Table: Achievement of Outputs 

Objectively Verifiable Indicators

・The relevant information are being collected from existing
data and documents.(GIS data, Customer data, PIP:
Performance Improvement Programme, NRW Action Plan,
Questionaire survey for 20 Branches）
・Site visit survey for up-countries Branch offices) was
conducted to get fact-findings of WASAC's NRW reduction
activity for the cause analysis of NRW.
・Inventry survey is being conducted by WASAC
・Since not enough time was secured to make action plans in
the 1st Phase three months behind the initial schedule, the
Project Team proposed to continue to elaborated action plans
in Phase 2 together with WASAC management team and
action team.
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(1) Pre-Conditions 
 

 

 

(2) Important Assumption on Proceeding Assumptions (from Outputs to Project Purpose) 
 

 

 

(3) Important Assumption on Proceeding Assumptions to Overall Goal 
 

 

 

1-6 Progress of Actions undertaken by JICA 

・ Two project vehicles were provided to the Project for use by JICA Expert Team and CPs.  

・ Procurement of leak detection equipment is in process. These are procured until July 2017. 

・ Procurement of electromagnetic flow meter and pressure gauge and gate valve for isolation 4 

branches in Kigali is in process.  

Action for Mitigation

1 GIS data base and hydraulic modeling
prepared by ESRI are available as
scheduled.

1-1 By a delay, a latest work version of ArcGIS for the Kigali
city was delivered in WASAC in the end of September
2016. But pipeline network information was insufficient and
was in condition to continue revising data until a plan of
delivery date in March, 2017.
Therefore it was not able to utilize ArcGIS effectively for the
decision of electromagnetic flowmeter setting position for 4
branch isolation work. But it was able to carry out about the
update of the GIS database which was a subject of the
training on schedule.

In the beginning of September, WASAC has already owned
a license of MikeUrban. However, it was not available it
because of some trouble between Esri and WASAC. In
addition, it was not able to build the hydraulic analysis model
of the whole Kigali City because ArcGIS was not
completed. Temporary delivery of MikUrban was made by
Esri in the end of October.

Table: Action for Mitigation on Pre-Condition

PDM Pre-Conditions Curent Situation

Action for Mitigation

1 The non-revenue water section at WASAC is
not subject to large scale reorganization.

1-1 Not applicable

2 WASAC staff do not resign after training by
the Project.

1-2 Not applicable

3 Large scale natural disaster dose not occur. 1-3 Not applicable

Table: Action for Mitigation on Important Assumption (from Outputs to Project Purpose)

PDM Importance Assumption Current Situation

Action for Mitigation

1 The Government policy on NRW remains as
highly prioritized.

1-1 Not applicable

Table: Action for Mitigation on Importance Assumptions (from Project Purpose to Overall Goal)

PDM Importance Assumption Current Situation
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1-7 Progress of Actions undertaken by Rwanda side 

・ Appointment of Management Team and Action team 

・ Isolation plan of 4 branches, decision of boundary line between branches. 

・ Survey and adjustment to decide to points to be construct the chambers. 

・ Training in Japan 

・ Concept Note preparation for decision of branch boundary. 

・ Inventory survey is caring out by WASAC team. 

・ DMA formation of Pilot Areas (installation of valves, adjustment of tertiary pipe) 

・ Joint visit JICA-WASAC of WASAC’s upcountry branches. 

 

1-8 Progress of Environmental and Social Considerations (if applicable) 

No remarkable progress and consideration have been seen. 

1-9 Progress of Considerations on Gender/Peace Building/Poverty Reduction (if applicable) 

No remarkable progress and consideration have been seen. 

1-10 Other remarkable/considerable issues related/affect to the project (such as other JICA's 

projects, activities of counterparts, other donors, private sectors, NGOs etc.) 

SUSWAS Project 

2  Delay of Work Schedule and/or Problems (if any) 

2-1 Detail 

1）Delay of preparation of 5-year Strategic Action Plan for NRW reduction (Output 1) 

Since not enough time was secured to make action plans in the 1st Phase three months behind the initial 

schedule, the Project Team proposed to continue to elaborated action plans in Phase 2 together with 

WASAC management team and action team. 

It needs to be elaborate on to produce a more tangible and practical institutional framework. The role and 

responsibilities of the management team in the framework for the NRW reduction plan should be 

confirmed.  

2）Procurement and installation schedule of the equipment of monitoring system (Output 4) 

The construction of the chambers to install equipments of monitoring system has already begun, but the 

procurement schedule of the equipments is not clear.  
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2-2 Cause 

1）Delay of preparation of 5-year Strategic Action Plan for NRW reduction (Output 1) 

Because it is a proposition to complete the construction of two places of pilot areas that is work of Output 

3 and to complete a flow measurement system to isolate 4 branches for calculate an individual NRW rate 

that is work of Output 4 by June, 2017, the work of site survey, details design and the preparation of 

tenders on procurement of equipment and the chamber construction were conducted with precedence. As 

a result it works of Output 1 is late. 

The predicted number of the setting point for electromagnetic flowmeters was increased, because that it 

was necessary to include not only the boundary but also the WTP, and the needed time for an 

investigation.  

The distribution pipe position was going to be provided by GIS data, but software of Esri was unfinished, 

and reliable information was not provided. The trial excavation reached for confirmation of existing pipe 

position. Time for the review of the branch border and for decide the exact position of electromagnetic 

flowmeters. 

2）Procurement and installation schedule of the equipment of monitoring system (Output 4) 

The plan of the JICA office is not yet seen. 

 

2-3  Action to be taken 

A management team meeting will be held in the middle of March to make an orientation. 

 

2-4  Roles of Responsible Persons/Organization (JICA, WASAC, etc.) 

 

 

3  Modification of the Project Implementation Plan 

3-1 PO 

As a major modification, the timeline of Activity 1.7-1.10 will be shifted to the beginning of the 2nd 

phase from the 1st phase. This modification was reflected as PO ver.1 which will be approved by the SC 

on April 3, 2016. 
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3-2 Other modifications on detailed implementation plan 

No major modification was made. 

(Remarks: The amendment of R/D and PDM (title of the project, duration, project site(s), target group(s), 

implementation structure, overall goal, project purpose, outputs, activities, and input) should be 

authorized by JICA HDQs. If the project team deems it necessary to modify any part of R/D and PDM, 

the team may propose the draft.) 

 

4. Preparation of Rwanda Side toward after completion of the Project 

Not applicable. 

 

 
II. Project Monitoring Sheet I & II   
 
As attached. 
 



PM Form3-2　Monitoring Sheet I

Project Title: Project for Strengthening Non-Revenue Water (NRW) Control in Kigali City Water Network
Implementing Agency: WASAC
Target Group:WASAC staff engaged in Non-Revenue Water reduction
Period of Project:2019/6/30

Project Site: 4 Branches in Kigali city（Kacyiru, Nyamirambo, Gikondo, NyarugengeModel Site: 
Important Assumption Achievement Remarks

NRW rate of Kigali city（year 2022 xx
%）(to be confirmed during the project)

Annual report of WASAC

1 5-year Strategic Action Plan for NRW
reduction is approved by the Minister of
Infrastructure.

1 5-year Strategic Action Plan for NRW
reduction approved by the Minister of
Infrastructure

2 Annual action plan regarding NRW
reduction of each branch is reflected in
annual action plan of WASAC

2 Annual action plan of WASAC

3 The management at WASAC
recognizes the effects of NRW
reduction, and approves the budget of
each branch for implementing annual
action plan for NRW water reduction

3 Budget of WASAC

1 Planning capacity of NRW reduction of WASAC is enhanced. 1-1 5 year Strategic Action plan is reviewed
and updated, taking into account of the
results of the Pilot Project.

1-1 Records of the project

1-2 All the project achievements are shared
by WASAC and other concerned parties
by holding seminars.

1-2 Records of the project

2 Basic knowledge, skills and technique on NRW control are acquired
by WASAC.

2-1 More than XX number of trainees
receive training.

2-1 Records of the project

2-2 WASAC human resource development
plan includes training programs
prepared by the project.

2-2 Records of the project

3 WASAC learned how to conduct NRW reduction measures through
the implementation of the Pilot Project.

3-1 NRW rates are reduced at each pilot
area as follows: Pilot Area 1:  from
XX% to XX% and Pilot Area 2 from
XX% to XX%. (XX% will be determined
after baseline NRW rates are
established.)

3-1 Records of the project

3-2 Action team members share
experiences at workshops regarding
implementation of the pilot projects.

3-2 Records of the project

3-3 The action team prepares a completion
report of the pilot project.

3-3 Survey plans for locations outside the pilot
project

4 4 branches in Kigali establish the system to measure NRW rates
accurately.

4-1 NRW rate of each branch is periodiclly
monitored and reported in PIP
(Performance Improvement Plan) every
month.

4-1 Records of the project ・Isolation plan of 4 branches prepared by
WASAC was reviewed and boundary line was
desided.
・Exact locations for the installation of
electromagnetic flowmeters and chambers which
flowmeters are installed are determined by field
survey.
・Detailed design  was done for preparation of
technical specifications of the equipment of a
monitoring system. Procurement work hasnot
yet started.
・The chambers were designed and consuruction
work is started from March 2017.

Activities Pre-Conditions

1-1 A management team is organized to prepare 5-year Strategic Action
Plan for NRW reduction.

1-2
The management team assesses  NRW reduction measures
currently conducted by WASAC for Kigali city and other secondary
cities (14 branches outside Kigli city), and identifies problems.

1 Experts Dispatch 1 Counterpart

1-3
Based on the problems identified by Activity 1-2, the management
team proposes methods and procedures to conduct NRW reduction
measures by WASAC in the future.

Chief Adviser／Non-Revenue Water
management Project Director

1-4
The management team undertakes inventory surveys in order to
identify facilities improvement necessary to conduct methods and
procedures proposed by Activity 1-3.

Non-Revenue Water reduction planning Project Manager

1-5
Based on the results of Activity 1-4, the management team prepares
a report on the necessary facilities improvement. GIS Management team members

1-6
The management team identifies organizational and institutional
changes necessary to conduct methods and procedures proposed by
Activity 1-3 and prepares a report.

Hydraulic analysis Action team members

1-7
The management team prioritizes and schedules the conducts of
facilities improvement and organizational and institutional changes
identified by Activities 1-4 and 1-5.

Leak detection Other counterparts

1-8 WASAC secures budget in accordance with the priorities of Activity 1-
7 for the next fiscal year.

Pipe repairing and service pipe
connection

1-9
The management team prepares the 5-year Strategic Acton Plan on
NRW reduction that summarizes the achievements from Activities 1-1
to 1-7.

ICT

1-10
The management team holds seminars and presents 5-year Strategic
Action Plan for NRW reduction (Activity 1-8) for WASAC and other
concerned parties.

1-11
The management team reviews 5-year Strategic Action Plan for
NRW reduction, updates it as necessary, and secures the budget for
the next fiscal year.

2 Training 2 Facilities <Issues and
countermesures>

1-12
Seminars are organized to present all the achievements of the project
for WASAC and other cconcerned parties. Training in Japan

Office space for Japanese experts (about
7 experts) at WASAC, office furniture,
internet connections

2-1 Training materials on NRW control are prepared. Training in the 3rd country Training room with the capacity of about
20 persons

2-2 Training on NRW management is conducted for the management
team and WASAC management as necessary.

Space for training on pipe repair and
service pipe connection（40㎡）

2-3 OJT is conducted on the updating of GIS data, using available GIS
data base.

3 Equipment provision Store house for equipment

2-4 OJT is conducted on hydraulic analysis and pressure management,
using available hydraulic models.

Leak detection equipment

2-5 In-room training and OJT on leak detection for the pilot project are
conducted with provided equipment.

Ultrasonic flow meter with data logger 3 Local cost

2-6 In-room training and OJT on reparing leaking pipies and installing
service connection for the pilot project are conducted.

Gate valve, flow meter, and customer
meter for Pilot Project

Cost for administering the Project (utilities
for experts offices, internet services)

2-7
In-room training and OJT on meter reading, billing, customer services
for the pilot project are conducted.

Electromagnetic flow meter and
pressure gauge and gate valve for
isolating 4 branches in Kigali

Cost for import tax, value added tax,
customs, storage, inland transportation,
and others for importing project equipment

2-8 Training materials on NRW are reviewed and updated. Equipment for training on pipe repair
and service pipe connection

Cost for operation and maintenance of
project equipment

2-9
Based on feedback of Activities from 2-5 to 2-8, training programs
are developed and training courses are planned. Mobile GPS

Cost for overtime work, transportation,
accommodation and allowance for
WASAC staff

3-1 An action team is organized to conduct NRW reduction measures at
Pilot Area 1.

Vehicles for Japanese experts

3-2
The action team grasps the current situations of Pilot Area 1 through
reviewing available maps, cusomer ledgers, surveys, and other
necessary means.

3-3 The action team plans and schedules the implementation of the pilot
project for Pilot Area 1.

3-4 The action team hydraulically isolates Pilot Area 1, and installs flow
meters and preassure gauges at the inlets of the Pilot Area 1.

3-5 The action team establishes the baseline NRW rate of Pilot Area 1.

By a delay, a latest work
version of ArcGIS for the
Kigali city was delivered in
WASAC in the end of
September 2016. But
pipeline network information
was insufficient and was in
condition to continue
revising data until a plan of
delivery date in March,
2017.
Therefore it was not able to
utilize ArcGIS effectively for
the decision of
electromagnetic flowmeter
setting position for 4 branch
isolation work. But it was
able to carry out about the
update of the GIS database
which was a subject of the
training on schedule.

In the beginning of
September, WASAC has
already owned a license of
MikeUrban. However, it was
not available it because of
some trouble between Esri
and WASAC. In addition, it
was not able to build the
hydraulic analysis model of

It is somewhat premature to assess the
achievement of the Project’s purpose because
only a half year has passed since Project
started.

N/A

・The relevant information are being collected
from existing data and documents.(GIS data,
Customer data, PIP: Performance Improvement
Programme, NRW Action Plan, Questionaire
survey for 20 Branches）
・Site visit survey for up-countries Branch
offices) was conducted to get fact-findings of
WASAC's NRW reduction activity for the cause
analysis of NRW.
・Inventry survey is being conducted by WASAC

・Training on NRW management was conducted
・OJT was conducted on the updating of GIS
data base
・OJT was conducted on hydraulic analysis, and
pressure management
・In-room training and OJT on leak detection will
be conducted from March 2016 and in the 2nd
Phase
・In-room training and OJT on repairing leaking
pipes and installing service connection will be
conducted from March 2016 and in the 2nd
Phase. Procurement of the materials and
equipmnets to be used for the training are
beeing procured.
・Implementation of the OJT activity is planned in
the 2nd Phase.

・Two pilot areas (Area 1: Kadobogo,Kacyiru
Branch, Area 2: Ruyenzi, Nyarugenge
Branch ) were selected.
・The preparation work in order to setting up
DMA is beeing conducted such as
procurement of the equipments and
construction of chambers, separation of
tertiary distribution pipes and installation of
valves in the network..
・Implementation of the OJT activity is
planned in the 2nd Phase.

・GIS data base and
hydraulic modeling prepared
by ESRI are available as
scheduled.

The non-revenue water
section at WASAC is not
subject to large scale
reorganization.

WASAC staff do not resign
after training by the Project.

Large scale natural disaster
dose not occur.

The Government policy on
NRW remains as highly
prioritized.

Overall Goal
 WASAC conducts NRW reduction measures as planned for Kigali city.

Project Purpose

The Japanese Side The Rwanda Side

 WASAC's capacity is enhanced to conduct NRW reduction measures as
planned for Kigali city.

Outputs

Inputs

Project Monitoring Sheet I 　（Revision of 　Project Design Matrix ）

Version  2

Dated March 13, 2017

Narrative Summary Objectively Verifiable Indicators Means of Verification
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3-6
The action team conducts measures for reducing "Apparent Losses"
indicated by the water balance of International Water Association
(IWA) for Pilot Area 1.

3-7 The action team measures NRW after conducting Activity 3-6 and
examines its effectiveness.

3-8 The action team conducts measures for reducing surface leakage
(visible leakage).

3-9 The action team measures NRW after conducting Activity 3-8 and
examines their effectiveness.

3-10 The action team conducts measures for reducing underground
leakage (invisible leakage).

3-11 The action team measures NRW after conducting Activity 3-10 and
examines their effectiveness.

3-12
The action team reviews the results from Activities 3-5 to 3-11, and
undertakes cost-benefit analysis of NRW for each Activity of 3-6, 3-8,
and 3-10.

3-13
The action team summaries activities and results from Activities 3-1
to 3-12, prepares the completion report on the pilot project for Pilot
Area 1, and submits it to the management team.

3-14
The action team holds a workshop and presents the completion
report of the pilot project prepared by Activity 3-13 to WASAC and
other concerned parties.

3-15 Action team conducts activities from Activities 3-1 to 3-14 at Pilot
Area 2.

3-16

Action team prepares manuals on methods and use of survey
equipment learned through the implementation of the pilot project,
and holds seminars in order to share them with WASAC and other
concerned parties.

4-1 Isolation plan of 4 branches prepared by WASAC will be reviewed
and revised as necessary.

4-2
Based on the isolation plan prepared by Activity 4-1,  exact locations
for the installation of electromagnetic flow meters and pressure
gauges are determined by field survey.

4-3
Electromagnetic flow meters and pressure gauges are procured and
installed for isolating 4 branches, and chambers are constructed as
appropriate.

4-4 System input to each of 4 branches is measured.

4-5 Based on the results of Activity 4-4, NRW rates for each branch are
calculated and reported.

the whole Kigali City
because ArcGIS was not
completed. Temporary
delivery of MikUrban was
made by Esri in the end of
October.
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Version 2

Dated March 13,2017

Project Title:Project for Strengthening Non-Revenue Water Reduction in Kigali City Water Network

8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6

Equipment

Training in Japan

In-country/Third country Training

Activities
Sub-Activities Japan RWANDA

Output 1: Planning capacity of NRW reduction of WASAC is enhanced. 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6

Expert WASAC

Expert WASAC

Expert WASAC

Expert WASAC

Expert WASAC

Expert WASAC

Expert WASAC

Expert WASAC

Expert WASAC

Expert WASAC

Expert WASAC

Expert WASAC

Expert WASAC

Expert WASAC

Expert WASAC

Expert WASAC

Expert WASAC

Expert WASAC

Expert WASAC

Expert WASAC

Expert WASAC

Expert WASAC

Expert WASAC

Expert WASAC

Expert WASAC
3.4

The action team hydraulically isolates Pilot Area
1and Area 2, and installs flow meters and
preassure gauges at the inlets of the Pilot Area 1.

3.2

Plan 
in progress N/AActual

N/A
Actual

Training on NRW management is conducted for
the management team and WASAC
OJT is conducted on the updating of GIS data,
using available GIS data base.
OJT is conducted on hydraulic analysis and
pressure management, using available hydraulic
models.
In-room training and OJT on leak detection for
the pilot project are conducted with provided
equipment.
In-room training and OJT on reparing leaking
pipies and installing service connection for the
pilot project are conducted.

N/A

The action team grasps the current situations of
Pilot Area 1and Area 2 through reviewing
available maps, cusomer ledgers, surveys, and
other necessary means.
The action team plans and schedules the
implementation of the pilot project for Pilot Area 1
and Area 2.

2.8 Training materials on NRW are reviewed and
updated.

In-room training and OJT on meter reading,
billing, customer services for the pilot project are
conducted.

Plan 
N/A

Plan 
N/A3.3

Plan 
N/A N/A

Actual

Actual

Plan 
N/A N/A

N/A N/A
Actual2.5

Actual2.7

Plan 
N/A N/AActual

in progress N/A
Actual2.3
Plan 

in progress N/AActual2.4

1.12
Seminars are organized to present all the
achievements of the project for WASAC and
other cconcerned parties.

Plan 
N/A N/A

Actual

1.11

The management team reviews 5-year Strategic
Action Plan for NRW reduction, updates it as
necessary, and secures the budget for the next
fiscal year.

Plan 

N/A N/A
Actual

1.10

The management team holds seminars and
presents 5-year Strategic Action Plan for NRW
reduction (Activity 1-8) for WASAC and other
concerned parties.

Plan 

N/A N/AActual

1.9

The management team prepares the 5-year
Strategic Acton Plan on NRW reduction that
summarizes the achievements from Activities 1-1
to 1-7.

Plan 

N/A N/A
Actual

1.8 WASAC secures budget in accordance with the
priorities of Activity 1-7 for the next fiscal year.

Plan 
N/A N/AActual

1.7

The management team prioritizes and schedules
the conducts of facilities improvement and
organizational and institutional changes identified
by Activities 1-4 and 1-5.

Plan 

N/A N/AActual

1.6

The management team identifies organizational
and institutional changes necessary to conduct
methods and procedures proposed by Activity 1-
3 and prepares a report.

Plan 

N/A N/A
Actual

N/A N/A
Actual

1.5
Based on the results of Activity 1-4, the
management team prepares a report on the
necessary facilities improvement.

Plan 
N/A N/AActual

N/AActual

N/A N/AActual

N/A N/A

N/AActual

Lot 4: Isolation of 4 Branches (Electromagnetic flow meter,
pressure gauge and gate valve)

Plan N/A N/AActual

Geographic Information System: GIS Plan N/A N/AActual

NRW Reduction Plan 2（2） Plan N/A N/AActual

Pipe Repairing and Service Connection（2） Plan N/A N/AActual

Pipe Repairing and Service Connection（1） Plan N/A N/AActual

Leak Detection Plan N/A N/AActual

Hydraulic Analysis Plan N/A N/AActual

              Project Monitoring Sheet II (Revision of Plan of Operation)

Monitoring

Remarks Issue  SolutionInputs 
Plan 1st Year 2nd Year 3rd Year

Ⅰ Ⅱ ⅢActual Ⅰ Ⅱ Ⅲ Ⅳ Ⅰ Ⅳ

Expert

Chief Adviser/Non-Revenue Water Management Plan 

Ⅱ Ⅲ Ⅳ

N/A N/AActual

Adviser/Non-Revenue Water Management Plan N/A N/AActual

NRW Reduction Plan 1（1） Plan N/A N/AActual

NRW Reduction Plan 1（2） Plan N/A N/AActual

NRW Reduction Plan 2（1） Plan N/A N/AActual

Information and Communication Technology: ICT Plan N/A N/AActual

Lot 2: Pilot Projects (Customer Meter) Plan N/A

Lot 1: Equipment for training on pipe repair and service pipe
connection

Plan N/A

Lot 6: Leak Detection Equipment (Ultrasonic flow meter, data
logger, Leak noise correlator, etc)

Plan N/A N/AActual

Lot 3: Pilot Projects (Gate valve, flow meter, and customer meter) Plan N/A N/AActual

Lot 7: Mobile GPS, Potable Test meter etc Plan N/A N/AActual

Lot 5: Vehicles for Japanese experts Plan N/A N/AActual

25 persons will be trained in Japan (5, 10, 10)
Plan 

Actual

Plan 
Actual

Plan 1st Year 2nd Year 3rd Year Responsible Organization Issue &
CountermeasuresⅢActual Ⅰ Ⅱ Ⅲ Ⅳ Ⅰ Ⅳ

Plan Member of the Team are
appointed.

Ⅱ Ⅲ Ⅳ Ⅰ Ⅱ
Achievements

N/A
Actual1.1 A management team is organized to prepare 5-

year Strategic Action Plan for NRW reduction.
Plan 

in progress N/A
Actual1.2

The management team assesses  NRW
reduction measures currently conducted by
WASAC for Kigali city and other secondary cities
(14 branches outside Kigli city), and identifies
problems.

Output 2:Basic knowledge, skills and technique on NRW control are acquired by WASAC.
Plan 2.1 Training materials on NRW control are prepared.

1.3

Based on the problems identified by Activity 1-2,
the management team proposes methods and
procedures to conduct NRW reduction measures
by WASAC in the future.

Plan 

1.4

The management team undertakes inventory
surveys in order to identify facilities improvement
necessary to conduct methods and procedures
proposed by Activity 1-3.

Plan 

in progress N/A
Actual
Plan 

N/A N/A
Actual2.2

Output 3:  WASAC learned how to conduct NRW reduction measures through the implementation of the Pilot Project.
Plan 

3.1 An action team is organized to conduct NRW
reduction measures at Pilot Area 1and Area 2.

Plan 

Plan 

2.6

2.9
Based on feedback of Activities from 2-5 to 2-8,
training programs are developed and training
courses are planned.

Member of the Team are
appointed. N/AActual

Plan 

in progress N/AActual

Procurement of Equipment and Construction of Chamber
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Expert WASAC

Expert WASAC

Expert WASAC

Expert WASAC

Expert WASAC

Expert WASAC

Expert WASAC

Expert WASAC

Expert WASAC

Expert WASAC

Expert WASAC

Expert WASAC

Expert WASAC

Expert WASAC

Expert WASAC

Expert WASAC

Expert WASAC

8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6

N/A
Actual

Progress Report Plan N/A N/AActual

Ⅲ

4.5

N/A
Actual

4.3

Electromagnetic flow meters and pressure
gauges are procured and installed for isolating 4
branches, and chambers are constructed as
appropriate.

Plan 

N/A

3.5 The action team establishes the baseline NRW
rate of Pilot Area 1.

Plan 

4.2

Based on the isolation plan prepared by Activity
4-1,  exact locations for the installation of
electromagnetic flow meters and pressure
gauges are determined by field survey.

4.1 Isolation plan of 4 branches prepared by WASAC
will be reviewed and revised as necessary.

Plan 

Output 4: 4 branches in Kigali establish the system to measure NRW rates accurately.

Plan 

Monitoring  Plan
Plan 

Plan 

Duration / Phasing

4.4 System input to each of 4 branches is measured.
Plan 

N/A N/AActual3.16

Action team prepares manuals on methods and
use of survey equipment learned through the
implementation of the pilot project, and holds
seminars in order to share them with WASAC
and other concerned parties.

Plan 
N/A N/A

Actual3.15 Action team conducts activities from Activities 3-
1 to 3-14 at Pilot Area 2.

Plan 

N/A N/AActual3.14

The action team holds a workshop and presents
the completion report of the pilot project prepared
by Activity 3-13 to WASAC and other concerned
parties.

Plan 

N/A N/AActual3.13

The action team summaries activities and results
from Activities 3-1 to 3-12, prepares the
completion report on the pilot project for Pilot
Area 1, and submits it to the management team.

Plan 

N/A N/A
Actual3.12

The action team reviews the results from
Activities 3-5 to 3-11, and undertakes cost-
benefit analysis of NRW for each Activity of 3-6,
3-8, and 3-10.

Plan 
N/A N/A

Actual3.11
The action team measures NRW after
conducting Activity 3-10 and examines their
effectiveness.

Plan 
N/A N/AActual3.10 The action team conducts measures for reducing

underground leakage (invisible leakage).

Plan 
N/A N/A

Actual3.9
The action team measures NRW after
conducting Activity 3-8 and examines their
effectiveness.

Plan 
N/A N/A

Actual3.8 The action team conducts measures for reducing
surface leakage (visible leakage).

Plan 
N/A N/AActual3.7

The action team measures NRW after
conducting Activity 3-6 and examines its
effectiveness.

Plan 

N/A N/A
Actual3.6

The action team conducts measures for reducing
"Apparent Losses" indicated by the water
balance of International Water Association (IWA)
for Pilot Area 1.

Plan 
N/A N/A

Actual

in progress N/AActual

N/A N/AActual

N/A

N/A
Actual

N/A

Plan 
Actual

Based on the results of Activity 4-4, NRW rates
for each branch are calculated and reported.

2nd Year 3rd Year
Issue 

ⅡⅠ

1st Year
Solution

Ⅳ Ⅰ Ⅱ Ⅲ Ⅳ Ⅰ Ⅱ Ⅲ Ⅳ

Monitoring
Actual

Remarks

Joint Coordination Committee Plan Project Kik-off meeting was
held on Aug. 18, 2016. N/A N/AActual

Set-up the Detailed Plan of Operation Plan Work Plan was submitted to
WSAC on Aug. 18, 2016. N/A N/AActual

Submission of Monitoring Sheet Plan N/A N/AActual

Monitoring Mission from Japan Plan N/A N/AActual

Actual

Joint Monitoring Plan N/A N/AActual

Reports/Documents

Post Monitoring Plan 

Inception Report Plan 
Actual

Project Completion Report Plan N/A N/AActual

N/A N/AActual

Public Relations

Seminars and Workshops Plan 

Procurement of Equipment
Construction of Chamber

Installation of Equipment
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TO CR of JICA RWANDA OFFICE 

PROJECT MONITORING SHEET 
 

Project Title: Project for Strengthening Non-Revenue Water (NRW) Control in  
      Kigali City Water Network   
Version of the Sheet : Ver.3 （Term: August, 2016 – June, 2017: 1st Phase） 

Name: Shigeo OTANI   
Title: Chief Advisor/ Non-Revenue Management 
Submission Date: August 8, 2017 

I. Summary 

1  Progress 

1-1 Progress of Inputs 

1-1-1 Japan Side 

(1)  List and Assignment Terms of Japanese Experts 

a. Working in Rwanda 
                Table 1.1 Assignment Term in Rwanda 

 

From To
2016/8/14 2016/12/11 4.00
2017/1/15 2016/4/6 2.73
2017/5/1 2016/5/31 1.03

2 2016/8/14 2016/9/27 1.50
2017/1/15 2017/2/28 1.50
2017/4/1 2017/6/2 2.07

3 2016/8/15 2016/9/13 1.00
2016/11/10 2016/12/27 1.60

2017/4/1 2017/5/31 2.03
4 2016/9/7 2016/11/14 2.30

2017/1/15 2017/4/10 2.87
5 2016/8/15 2016/9/28 1.50

2017/1/15 2017/4/8 2.80
6 2016/9/18 2016/12/16 3.00

2017/3/18 2017/5/31 2.50
7 GIS Eita HORISHITA 2016/8/14 2016/11/11 3.00
8 Hydraulic Analysis Hiroki OE 2016/8/15 2016/11/12 3.00
9 Leak Detection Junichi TAKAHASHI 2017/3/3 2017/5/31 3.00

10 Pipe Repairing and Service
Connection（1）

Tokiya MOMOZONO 2017/4/2 2017/6/2 2.07

11 Pipe Repairing and Service
Connection（2）

Hiroshi TAKASHIMA 2017/1/15 2017/4/14 3.00

2016/9/30 2016/12/10 2.40
2017/2/13 2017/2/13 0.03
2017/3/1 2017/4/21 1.73
2017/5/8 2017/5/31 0.80

51.46

M/MDuration

Total M/M

Adviser/Non-Revenue Water
Management

1 Chief Adviser/Non-Revenue
Water management

12 ICT

Field in Charge Name

NRW Reduction Plan 2（1） Toru TOYODA

NRW Reduction Plan 2（2）

Shigeo OTANI

Hiroyuki HIGUCHI

Chiaki SUZUKI

Hiroyasu YODA

Nobuyuki TSUTSUI

Marcel Brouwer

NRW Reduction Plan 1（1）

NRW Reduction Plan 1（2）

tsutsui
テキスト ボックス
Ver.3
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b. Working in Japan 
                   Table 1.2 Assignment Term in Japan 

 

   Details of each expert’s assignment are shown in the Plan of Operation (see Project Monitoring 

Sheet-II "Plan of Operation). 
 
 
(2) List of Equipment Provided for the Project 

                        Table 1.3  List of Equipment 

 
Note: Those items will be used for the training activity during the Project period. 
 During the Project period, the above mentioned equipment will be utilized and managed by the 

Project. 

 

 

From To
1 Shigeo OTANI 2016/8/5 2016/8/12 0.25

2017/4/17 2017/4/21 0.25
2016/9/26 2016/9/30
2016/10/3 2016/10/7

1.00

10 Pipe Repairing and Service
Connection（1）

No. M/M

Tokiya MOMOZONO 0.50

Duration

Total M/M

Chief Adviser/Non-Revenue Water
management

Field in Charge Name

Equipment to be Procured (1): Procurement in Rwanda

Lot Item Contents Unit Quantity Executor Status Handing over
to WASAC

Lot 1 * Output 2
Materials and equipments for
training for pipe repairing and
service connection

set 1 Consultant May. 2017
Completed not yet

Lot 2 * Output 3 Customer mater φ15mm sets 400 Consultant Feb. 2017
Completed not yet

Lot 3 * Output 3: Pilot Project
(2sets）

Flow Meter, Gate Valve, Pressure
gauge,  etc. set 1 Consultant May. 2017

Completed not yet

Lot 4 * Output 4:  Isolation of 4
Branch

Electric magnetic flow meter,
Mechanical flow meter, Pressure
gauge, Gate valve, etc.

set 1 JICA office Nov. 2017
Scheduled not yet

Lot 5 Vehicles for JICA use Onebox and Pickup Units 2 JICA office Jan. 2017
Completed not yet

Equipment to be Procured (2): Procurement in Japan

Lot Item Contents Unit Quantity Schedule Handover to
WASAC

Lot 6  *

Output 2:  Leak detection
equipment （for Two
Branches of Pilot project
and NRW Team)

Potable Ultrasonic Flow Meter,
Flow & Pressure Logger 2ch, Leak
Noise Correlator, Leak Detector
(Headphone type), Pipe Locator,
etc.

sets 3 JICA
HQ

Jul. 2017
Scheduled not yet

Lot 7 * Survey Equipment for
Output 2and 3

Potable GPS, Potable Test Meter,
Residual Chlorine Test Meter,
Potable Electric conductivity Meter

set 1 Consultant Oct. 2016
Completed not yet
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1-1-2 Rwanda Side 

(1) Counterpart 

                     Table 1.4  List and Assignment Terms of Counterparts 

 
 

From To
Steering Committee (SC)

1 Chairman:  CEO of WASAC James Sano Aug. 2016 Present
2 Project Director: Director of UWSS Methode Rutagungira Aug. 2016 Present
3 Project Manager: Manager of NRW, UWSS Jean Berchmas  Bahige Aug. 2016 Present
4 Management Team Aug. 2016 Present
5 Officials from MINIFRA Aug. 2016 Present

Project Director and Manager
1 Project Director:  Director of UWSS Methode Rutagungira Aug. 2016 Present
2 Project manager:  Manager of NRW, UWSS Jean Berchmas  Bahige Aug. 2016 Present

Management Team (8 persons)
1 Leader:  Director of UWSS Methode Rutagungira Aug. 2016 Present
2 Co-leader:  Director of CS Lucien Ruterana Aug. 2016 Present
3 Co-leader:  Director of CFO Joseph Ruhingura Aug. 2016 Present
4 Project manager:  Manager of NRW, UWSS Jean Berchmas  Bahige Aug. 2016 Present

5 Manager of Water Operation Services, UWSS Innocent Gashugi Aug. 2016 Present
6 Manager of Utility Planning Services, UWSS Dominic Murekezi Aug. 2016 Present
7 Manager of Revenue Management Services, CS Désiré Kayiru Aug. 2016 Present
8 Manager of Customer Service Management, CS Felix Gatanazi Aug. 2016 Present

Action Team (31 persons)

1 Leader:  Head of leak detection and pressure
management, NRW, UWSS Désiré Ntamuturano Aug. 2016 Present

2 Co-Leader:  Kachiru Branch Manager Musabyeyez Jeanne Aug. 2016 Present
3 Co-Leader: Gikondo Branch Manager Mutamba Jane Aug. 2016 Present
4 Co-Leader: Nyarugenge Branch Manager Byamugisha Bernard Aug. 2016 Present
5 Co-Leader: Nyamirambo Branch Manager Saranda Catherine Aug. 2016 Present
6 Co-Leader: Kanonbe Branch Manager Aimable Ndagijimana Aug. 2016 Present
7 Co-Leader: Remera Branch Manager Gilbert Mulindabigwi Aug. 2016 Present
8 Head of zoning and mapping services, NRW, UWSS Jean Paul Kayitare Aug. 2016 Present
9 Head of water distribution services, WOS, UWSS Anselme Mugabo Kimenyi Aug. 2016 Present

10 Leak detection and pressure management Officer Celestin Mwambutsa Aug. 2016 Present
11 Fraud Investigation Officer Viateur Munyanshongore Aug. 2016 Present
12 Mapping Officer Claudien Mazimpaka Aug. 2016 Present
13 Head of meter management services Felecien Niringiyimana Oct. 2016 Present
14 Water Distribution Officer of each Branch Aug. 2016 Present
15 Customer Service Officer of each Branch Aug. 2016 Present
16 Billing Officer of each Branch Aug. 2016 Present

Duration
Field in Charge NameNo
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Table 1.5  Responsible persons for output activities 
Output Name NRW section lower organization 

Output 1 Mr. Jean Berchmas BAHIGE   Manager of NRW, UWSS 
Output 2 Mr. Celestin MWAMBUTSA  Leak detection and pressure management Officer 

Output 3 Mr.Désiré NTAMUTURANO 
 Head of leak detection and pressure management, 
NRW, UWSS 

Output 4 Mr. Jean Paul KAYITARE  Head of zoning and mapping services, NRW, UWSS 
 
 
(2)  Facilities 

-  Office space for Japanese experts at WASAC Head Office, office furniture 

- Training room with the capacity of about 20 persons 

- Space for training on pipe repair and service pipe connection  

- Store house for procured equipment 

 
(3) Local Cost 

- Cost for administering the Project (utilities for experts offices, internet services) 
- Cost for overtime work, transportation, accommodation and allowance for WASAC staff 

 
1-2 Progress of Activities 

1-2-1: Activities relevant to the entire Project 

(1) Start-up Meeting of the Project for 1st Phase 

  Start-up Meeting of the Project was held Aug. 16 at Galaxy Hotel in Kigali with participation of 

members of Management Team and Action Team. The main topics of the meeting were as follows: 

  - Introduction of JICA experts and Counterparts (C/P) 

  - Explanation and discussion of draft of Work Plan (WP) 

  - Confirmation of understanding of the project contents (Implementation Schedule). 

  - Condition for selection of pilot project area 

  - Selection of the members of Action teams and other related teams 

  - Notes for safety measures 

  - Agenda and facilitator of the Seminar (Kick-Off Meeting) of August 18th. 

  The minutes of meeting is attached in Annex 2. 
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(2) Kick-Off Meeting of the Project 

  Kick-Off Meeting was held on Aug. 18, 2016 at Galaxy Hotel in Kigli to show the contents of the 

project to person concerned such as Management Team, Action Team, all Branch managers of WASAC 

and MININFRA. The main topics of the meeting ware as follows: 

- Explanation of Project Objectives 

- Project implementation Structure 

- Project Implementation Flowchart 

- Introduction of NRW reduction of Yokohama City 

- Discussion 

 
(3) Management Meeting (Joint Monitoring) 

   In the joint monitoring conducted at the management team meeting held on March 15, 2017, it was 
pointed out that the preparation of the 5-year Action Plan for NRW Reduction was delayed for about three 
months and, therefore, the work plan was reviewed.  

   Furthermore, it was agreed upon to prepare a draft-version 5-year Action Plan for NRW Reduction by 
the end of May and report it to the Management Team and all the branch managers at the seminar (to be 
held on Friday, May 29). As a result of consultation with WASAC, it was agreed upon that the draft version 
would describe a framework of the project including priority measures, general schedule, and organizations 
in charge and that the 5-year Action Plan for NRW Reduction would be prepared in June and later.          
Management Team meetings is to be held once at the end of every month, where the activities carried out 
by the Action Team are reported, the policies for implementation of the project are approved, and 
discussions are held regarding coordination between departments in connection with activities, etc. Table 
below shows the topics discussed. 

 The minutes of meeting on March 15 is attached in Annex 3. 

Table 1.6  Management Team Meetings and Topics Discussed 
Meeting Timing Themes and topics 

No. 1 March 15, 2017 

・Confirmation of the progress of implementation of the 1st Phase 
activities 
・Discussion of the way of proceeding on 5-year strategic action Plan 
for NRW Reduction 

No. 2 May 12, 2017 

・Confirmation of the progress of implementation of the 1st Phase 
activities 
・Confirmation of the policy for the 2nd Phase activities 
・Aagenda of the seminar for the framework of 5-year strategic action 
Plan for NRW Reduction  
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 (4) Steering Committee  

Steering Committee was held April 3, 2017 at Galaxy Hotel in Kigli with participation of members of 

Management Team, Action Team and MININFRA. The main topics of the meeting were as follows:  

- Report of the Project progress 

- Carrying forward works to the 2nd Phase 

 Followings has been approved that these activities will continue to carry out in 2nd Phase. 

Activity of Output 1, the preparation work of 5-year Strategic Action Plan for NRW Reduction, is 

extended by 3 months to the end of August 2017.  

Activity of Output 4, construction of monitoring system, is extended due to the delay in procurement 

of equipment. 

- General explanation of Work Plan 2 

  The minutes of meeting is attached in Annex 4. 

 

 (5) Weekly Meeting 

   As a rule the regular meetings were held at the end of every week, at which the activities for the week 

were reported, the activities scheduled for the following week were confirmed and pending issue, and 

matters of concern, requests, etc., were discussed. Also it was utilized as a venue for training, such as 

explanation of matters proposed by the specialists, etc.  

Table 1.7 Action Team meetings and Topics Discussed 
Meeting Timing Themes and topics 

No. 1 August 26, 2016 Work Plan detailed explanation, pilot sites, explanation of procedures 
relating to hydraulic isolation of the water networks of the branches 

No. 2 September 2, 2016 
Introduction of the example of DMA in Yokohama City, discussion 
regarding boundaries between branches (included each branch head), 
discussion regarding selection of pilot projects 

No. 3 September 9, 2016 Selection of pilot sites, coordination of branch surveys outside Kigali 
City 

No. 4 September 19, 2016 Confirmation of pilot site selection survey, confirmation of hydraulic 
isolation of the water networks of the branches 

No. 5 September 23, 2016 
Requests for return of branch questionnaires, report on survey outside 
Kigali city, confirmation of boundaries between branches, use of 
hydraulic analysis software 

No. 6 September 30, 2016 
Determination of boundaries between branches, confirmation of 
procedure for implementation of trial excavation survey for chamber 
construction, confirmation of pilot site inflow points 

No. 7 October 7, 2016 
Seminar regarding status of survey regarding hydraulic isolation of 
water networks of the branches, and proposal of NRW strategy 
(countermeasures against non-delivery of water and theft of water) 

No. 8 October 14, 2016 
Seminar regarding confirmation of positions of hydraulic isolation of 
water networks of the branches, and inventory surveys (confirmation of 
water meters, customer information and GIS facility information) 
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Meeting Timing Themes and topics 

No. 9 October 24, 2016 

Seminar regarding questionnaires on NRW Strategic Action Plan, 
discussion regarding holding workshops, and analysis and 
countermeasures relating to public water hydrants and large-scale 
customers 

No. 10 October 28, 2016 
Seminar regarding confirmation of positions of hydraulic isolation of 
branches, and asset management (renewal), DMA construction, and 
analysis and countermeasures against illegal connections 

No. 11 November 4, 2016 
Workshop on status of trial excavation surveys for hydraulic isolation of 
water networks of the branches, and formulation of activity priorities in 
the NRW Strategic Action Plan 

No. 12 November 11, 2016 
Status of trial excavation surveys for hydraulic isolation of branches, 
and recommendations to WASAC regarding the direction of customer 
service 

No. 13 November 18, 2016 Final confirmation of the positions of installation of hydraulic isolation 
of water networks of the branches 

No. 14 November 25, 2016 Final confirmation of the pilot area inflow points, and final 
confirmation of the equipment, specifications, and chambers 

No. 15 January 20, 2017 

Explanation of the draft framework of the NRW Strategic Action Plan 
based on the workshop, discussion regarding formulation of the NRW 
Strategic Action Plan, implementation of the inventory survey in order 
to obtain the insufficient data 

No. 16 January 27, 2017 
Seminar regarding the report on delay of equipment procurement, 
survey of regional branches, and measures for implementation of the 
pilot project 

No. 17 February 3, 2017 Chamber construction tenders, regional branch survey results 

No. 18 February 10, 2017 
Seminar on implementation of the WASAC inventory survey, regional 
branch survey results, chamber construction pending items, and raising 
awareness 

No. 19 February 17, 2017 

Seminar on progress of the inventory survey, discussion regarding the 
draft contents of the NRW Strategic Action Plan, progress of the 
chambers and equipment procurement, coordination of the Management 
and SC meetings, and status of high water distribution pressure and 
methods of analysis 

No. 20 February 24, 2017 

Seminar regarding results of the regional branch survey, progress of the 
inventory survey, discussion regarding the method of formulation of the 
NRW Strategic Action Plan, and the effect and importance of pipe 
renewal 

No. 21 March 3, 2017 
Results of the regional branch survey, progress of the inventory survey, 
discussion regarding the method of formulation of the NRW Strategic 
Action Plan, chamber construction pending items. 

No. 22 March 10, 2017 
Results of the regional branch survey, progress of the inventory survey, 
chamber construction pending items, and seminar introducing the 
example of NRW reduction measures in Indonesia 

No. 23 March 17, 2017 SC meeting coordination, activity progress, and chamber construction 
pending items 

No. 24 March 24, 2017 
SC meeting coordination, activity progress, chamber construction 
pending items, and seminar regarding water meters and their 
specifications 

No. 25 April 19, 2017 
Progress of the inventory survey, seminar to reconfirm the method of 
formulation of the NRW Strategic Action Plan, and the water leakage 
detection survey and analysis results 
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Meeting Timing Themes and topics 

No. 26 May 3, 2017 
Chamber construction pending items, SC seminar, confirmation of the 
details of the joint seminar on water leak detection and distribution pipe 
repair 

No. 27 May 19, 2017 

Chamber construction pending items, progress of the inventory survey, 
confirmation of the timing for holding the Strategic Action Plan for 
NRW Reduction Workshop, details of the seminar on high water 
pressure and hydraulic analysis 

 
(6) Revision of Work Plan 

   The draft of Work Plan was presented by JICA Expert Team at Start-up Meeting of the Project, and  

Kick-Off Meeting of the Project. It was revised on Sept. 15, 2016 as Ver.1 and on March 13, 2017 as 

Ver.2 according to progress of the meantime.  The Work Plan Ver.2 is attached in Annex 5. 

(7) Project Progress Report (Part 1) 

   Project Progress Report was prepared at the end of 1st Phase of the Project. The Project Progress is as 

attached in Annex 6. 

 

1-2-2: Training in Japan and in the 3rd Country 

 (1) Tanning in Japan 

Table 1.8  Implementation Statuses of Training in Japan 
No Timing Field of training Trainees Training Themes 

1 January 23 
to 31, 2017 

Management 
Team 5 persons 

- Introduction to water service management and NRW 
- Outline of water facilities in Yokohama and Kobe Cities and 
other matters 

2 
August 14 
to 30, 2017 
(planned) 

Business 
affairs and GIS 
matter 

10 
persons 

- Introduction to water service management and NRW 
- Customer information management, meter management and 
reading, and water service management 
- Examples of how local governments utilize GIS, purposes of use, 
and other matters 

3 
November 
2017 
(planned) 

Technical 
matter 

10 
persons 

Introduction to NRW, pressure management, leak detection, 
distribution management, and other matters (under review) 

 

   The following member participated in the training in Japan between January 1, 2016 and February 2, 

2017. 
                         Table 1.9  Member of 1st Training in Japan 

 Names Position 

1 RUTAGUMGIRA Methode Director , Urban Water and Sewerage Services ( Project Director )  

2 BAHIGE Jean Berchmans Manager, Non-Revenue Water ( Project Manager)  

3 GATANAZI Felix  Manager, Customer services 

4 BYAMUGISHA Bernard  Head of Branch /Nyarugenge 

5 MUTAMBA Jane  Head of Branch /Gikondo 
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Table 1.10 Schedule of 1st Training in Japan 

 

 

(2)  Training in the 3rd country 

Not yet conducted 

 
 
1-2-3: Activities of Output 

【Activities of Output 1】 

: Planning capacity of NRW reduction of WASAC is enhanced. 

1-1 A management team is organized to prepare 5-year Strategic Action Plan for NRW reduction. 

   The member of the management team is appointed formally in August 2018 by CEO, and formation is 
finished.  

No Travel Type Contents Organizer

1 2017/1/21 Sat Kigali→

2 2017/1/22 Sun Yokohama Arrival

3 2017/1/23 Mon Yokohama Lecture

Training briefing
Programmee Orientation
Distribution management system
Courtesy call to the Yokohama City
Water Works Bureau

JICA Yokohama
Yokohama City Water
Works Bureau

4 2017/1/24 Tue Yokohama Lecture Block system of Yokohama City
Customer Meter Management

Yokohama City Water
Works Bureau

5 2017/1/25 Wed Yokohama Practical
training, Visit

Mapping system
Visit a Water Service Memorial
Visit at Water Treatment Plant
(Nishiya)

Yokohama City Water
Works Bureau
WTP of Yokohama City

6 2017/1/26 Thu Yokohama
Lecture
Practical
training

Quality control and inspection
system of service connection
Leakage Detection Survey

Yokohama City Water
Works Bureau
WTP of Yokohama City

7 2017/1/27 Fri Yokohama Discussion, Training Evaluation
Closing meeting

JICA Yokohama

8 2017/1/28 Sat
Yokohama→
Kyoto

9 2017/1/29 Sun Kyoto→Kobe

10 2017/1/30 Mon Kobe Lecture,
Visit

Courtesy call to the Kobe City Water
Works Bureau
History of the City Water Works
Visit to facilities

Kobe City Water Works
Bureau

11 2017/1/31 Tue Kobe Lecture,
Visit

NRW Reduction Measure
Pressure Management
Water Demand Projection
Visit to facilities

Kobe City Water Works
Bureau

12 2017/2/1 Wed Kobe→
Yokohama

Discussion, Training Evaluation
Closing meeting

JICA Kansai

13 2017/2/2 Wed Tokyo→Kigali Departure

Day
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1-2 The management team assesses NRW reduction measures currently conducted by WASAC for Kigali 

city and other secondary cities (14 branches outside Kigli city), and identifies problems. 

・ Questionnaire survey has conducted for 20 Branch Offices in September 2016 and the answers to the 

questionnaire are summarized in October 2016. The result was explained for NRW team and 
discussed it on November 8, 2016 . 

・ Site visit survey for three Branch Offices, Ruwamagana, Nagatare and Ngoma, was conducted in 
September 2016 to confirm existing activities of WASAC branch offices, the situations of facilities, 
and evaluate it.  

・ The site visit survey for remaining 11 Branch offices (Musanze, Ruvavu, Gicumbi, Ruhango, 
Nyanza, Huye, Nyamagabe, Karongi, Rusizi, Bugesera, Muhango) was conducted from the 
middle of February until the beginning of March, 2017. 

・ Based on the process shown in table below, information was shared at each meeting and workshop, 
and WASAC identified the issues regarding measures against non-revenue water.  

                Table 1.11  Process of Assess NRW Reduction Measures 

No Item Implementation 
period Details 

1 
Distribution of 
questionnaires to the 20 
branches 

Sept. 2016 

Organization, outline of water supply facilities, 
customer information, NRW percentage, flow rate 
meters, water leakage investigation equipment, pipe 
repair equipment, water theft, water meters, etc. 

2 Analysis of questionnaires Sept.-Oct.2016  
3 Seminar  Nov. 8, 2016 on the questionnaire analysis results 

4 
Field surveys and reporting 
and issue identification at 
weekly meeting 

Sept.2016 to March 
2017 

Confirmation of questionnaires, visits to facilities, 
interviews with branch managers, operators, etc., 
sharing survey results.  

5 NRW strategic action plan 
workshop GP1 March 20-22, 2017 NRW reduction plan: Workshop on identification of 

issues 
 

   From the WASAC side, many issues were identified, such as (1) Organization (low priority for NRW 

reduction within WASAC, insufficient personnel and budget, insufficient coordination between 

departments), (2) Systems (NRW reduction procedures, regulations for new water supply connections 

(existing pipe connections, material selection), insufficient sharing of information between branches), (3) 

Equipment (insufficient pipe materials, heavy machinery, vehicles, tools, etc.), (4) Knowledge/awareness 

of the personnel (insufficient specialist technologies, insufficient ownership), (5) Asset management 

(maintenance, renewal of pipelines and valves). From the specialist side the issues were, a: 

Design/standards/records (long-term renewal plans, various types of design, material standards, criteria for 

new connections, drawings, insufficient control documents), b: Management of outsourced construction 
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(insufficient inspection after appointment of contractor), c: Accuracy of basic data (GIS, customer data, 

details of various types of facility, drawings). Also, issues regarding facilities that were recognized in 

common included systems for measuring NRW percentage, high water distribution pressures (water 

delivery pipe branches, water delivery pumps, locations of water distribution reservoirs), water leakage 

surveys, repair of distribution pipe, management of water meters, management of public water hydrants, 

management of water theft, etc. 

 
1-3 Based on the problems identified by Activity 1-2, the management team proposes methods and 

procedures to conduct NRW reduction measures by WASAC in the future. 

   From the information obtained in Activity 1-2 and the survey of the 6 branches within Kigali City and 
the existing water supply facilities (field surveys, questionnaires, GIS, water consumption data), the issues 
were identified, and the countermeasures and orders of priority as of November 2016 are summarized in the 
Table below. 

 Table 1.12  Countermeasures against NRW (proposals as of November 2016) 
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   Thereafter a series of workshops were held, based on the wishes from the WASAC side for more 

detailed investigation of the issues and causes. The framework of the 5-year Action Plan for NRW 

Reduction formulated through the workshops.  

   Table 1.13  Process of workshop for 5-year Strategic Action Plan for NRW reduction 
No Item Date Details 

1 GP2 April 5-6, 2017 
Workshop to analyze causes, formulate measures, and 
select components 

2 GP3 April 21, 27-28, 2017 
Workshop to compare and combine the issues identified by 
JICA specialists and the issues and measures identified by 
WASAC 

3 GP4 May 5, 12, 15 and 22, 2017 
Workshop regarding the selected components, formulation 
of order of priority of countermeasures, and establishment 
of framework 

4 Seminar May 29, 2017 
The framework for the 5-year Action Plan for NRW 
Reduction was approved 

5 GP5 2nd Phase 
Formulation of specific action plan for corresponding 
measures 

6 GP6 2nd Phase 
Allocation of organizational roles for action plan, and 
calculation of preliminary costs 

 

   In the table, the methods of dealing with issues were grouped, forming 18 fields (105 countermeasure 

items), to form the main components of the 5-year Action Plan for NRW Reduction. These were classified 

based on the International Water Association (IWA) water balance table. Also, an order of priority was set 

for the 105 countermeasure items, and the year of implementation and sections responsible were formulated. 

Table of next page shows an overview of the framework of the 5-year Action Plan for NRW Reduction. 

   The framework for the 5-year Action Plan for NRW Reduction was approved by the seminar held on 

May 29, 2017. 
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Table 1.14  Main components and priority of each method of solving  

 

2016/2017 2017/2018 2018/2019 2019/2020 2020/2021 2021/2022

Preparation 1st Year 2nd Year 3rd Year 4th Year 5th Year

1.1 Analysis of current condition of bulk meters High Metering section x x
1.2 Replace fault bulk meter based on the result of meter condition

analysis
High Metering section x x

2.1 Planning with projection of future demand High Planning unit x x x x x x
2.2 Increase water production and upgrade of forwarding infrastructures High WOP unit x x x x x x
2.3 Backup generators at pumping stations and WTP ( Long term ) low WOP unit x x x

3.1 Regular meter reading , meter condition  inspection and report High Billing section x x x x x x
3.2 Improve technology for meter reading (Automatic Meter Reading ) High Metering section x x x x
3.3 CFO's should focus on meter reading , inspection ,reporting High Billing section x x x x x
3.4 Regular on site  reading inspection by  billing inspectors High Billing section x x x x x
3.5 Ensure  internet connection availability for all WASAC service

areas
High IT Section x x x x x

3.6 Avail tool and equipment  ( meter reading gadget , mobile printers ,
rain caot, uniforms …

High Billing section x x x

4.1 Conduct customer inventory and mapping in all WASAC branches High Zoning and mapping
Section x

4.2 Update all customer data in CMS High IT Section x x x x x
4.3 Meter replacement based on customer inventory result  analysis

and sampling result test High Metering section x x x x x

4.4 Make a plan and implement the  investigation of customer meters
and  installations

High Inspection and
Enforcement Section x x

4.5 Regular meter test and calibration High Metering section x x x x x
4.6 Reinforce supervision and inspection for new conncetion  works High DUWSS x x x x x
4.7 Procure Portable meter test equipment ( atleast 2 per branch  ) High Metering section x
4.8 Reinforce the public tap management and their proper  location

following the masterplan development
High Customer service

management unit x x x x x

4.9 On site inspection of meter reading ( random re-readings )  by
branch managers  ( atleast  twice a month )

High Branch managers x x x x x

4.10 On site inspection of meter reading ( random re-readings )  by the
senior managers ( atleast  once a month)

High WASAC Senior
management x x x x x

4.11 Make a plan for meter sealing ( large and commercial customers ) Low Metering section x x x x x
4.12 Procure and install one water test bench per province High Metering section x x
5.1 Regular  analysis of billing and consumption data High Billing section x x x x x
5.2 Analysis of estimated  bills High Billing section x x x x x
5.3 Historical analysis of NRW components High NRW Unit x x x x x
6.1 monthly systematic  customer data analysis High Billing section x x x x x
6.2 inspenction of suspected customer connection based on customer

data analysis
High Inspection and

Enforcement Section x x x x x
6.3 Disconnection of illegal and innactive connections High Billing section x x x x x
6.4 Monitoring of fines payment High Inspection and

Enforcement Section x x x x x

6.5 Enhance Incentive for informers ( including staff) High Inspection and
Enforcement Section x x x x x

6.6 Customer awareness for illegal connection High Marketing section x x x x x

7.1 Hydraulic analysis for determination of high pressure zones ( startig
by branches with high NRW)

High GIS x x x x x

7.2 Determine the acceptable  pressure range at  customer  tap High
Leak detection and

pressure management
Section

x

7.3 Procure and install pressure gauges in the network High
Leak detection and

pressure management
Section

x x

7.4 High pressure zones survey ( from hydraulic analysis) High
Leak detection and

pressure management
Section

x x x x x

7.5 Establish a Proper pressure management plan High
Leak detection and

pressure management
Section

x

7.6 Pressure reduction activities based on previous result (PRV, BPT,
rearengement of pumping station station and pipeline network)

High
Leak detection and

pressure management
Section

x x x x x

8.1 Inventory ,drawing and mapping  of all facilities High GIS x x x x x x
8.2 Establish the maintenance and rehabilitaion  plan ( year 1) and

implement in next years
High Operation and

maintenance section x x x x x

8.3 Prioritisation  analysis for network rehabilitation High Operation and
maintenance section x

8.4 Replacement of aged and leaking  pipes based on priority analysis High Operation and
maintenance section x x x x

8.5 Monitor the implementation of the maintenance plan High Operation and
maintenance section x x x x

8.6
Reinforce the protection  (air valves,valves , break pressure tanks
installation ) and security of water infrastructures ( manhol covers ,
fences …)

Low Operation and
maintenance section x x x x x

9.1 Prepare ( year 1)  and implement ( next years ) the  plan for  leak
detection (invisible)

High
Leak detection and

pressure management
Section

x x x x x

9.2 Prepare a plan (year 1 ) for visible leakage survey  and implement (
next years )

High
Leak detection and

pressure management
Section

x x x x x

9.3 Prepare a plan for (year 1) reservoir  leaks and overflows monitoring
and implement ( next year)

High
Leak detection and

pressure management
Section

x x x x x

9.4 Network survey activities  ( Flow measurement  including Minimum
NF)

High
Leak detection and

pressure management
Section

x x x x

9.5 Reporting, reparing  and recording of leakages repairs High
Leak detection and

pressure management
Section

x x x x x

9.6 Extend the leak detection activities in branches High
Leak detection and

pressure management
Section

x x x x x

9.7 Avail leak detection tool and equipment at the branch level High
Leak detection and

pressure management
Section

x

9.8 Ensure  strategic store at branch level High DSS x x x x x
9.9 Establish  water supply  monitoring  system ( DMA, SCADA ,etc..) High Operation and

maintenance section x x x x x

9.10 Make estimation of water lost trougth leakages High
Leak detection and

pressure management
Section

x x x x x

9.11
Make historirical analysis of leakages ( location , diameter ,
material etc..) High

Leak detection and
pressure management

Section
x x x x x

Countermeasures Priority Responsible
Section/Branch

JICA NRW Reduction Project
A. System Input Volume

No. Components Sub
No.

B. Commercial Losses

C. Physical Losses

6 Illegal Connection

5 Customer database
updat and analysis

7 Pressure management

4

Customers meter
management
 (normal, lages and
public tap )
(Improve metering
accuracy)

Volume input  metering
accuracy

2
Water production
(prevent intermittent
supply)

3

Meter reading and
billing
(100% billing based on
the actual
measurement)

1

8 Asset Management
(Rehabilitation)

9 Leaks and burst repair
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2016/2017 2017/2018 2018/2019 2019/2020 2020/2021 2021/2022

Preparation 1st Year 2nd Year 3rd Year 4th Year 5th Year

10.1 Verification if  all fire hydrants  are metered high Metering Section x
10.2 Have a plan for network flushing low Operation and

maintenance section x

10.3
Estimation of water uses in network flushing , reservoir cleaning ,
fire hydrants high Operation and

maintenance section x x x x x

11.1 Update water network maps ( GIS) High GIS x x x x x x
11.2 Avail maps ( soft and hard copies ) and sensitize staff for regular

utilisation
High GIS x x x x x x

11.3 Establish a procedure of water network maps  update High GIS x
11.4 Complete customer identification and mapping High GIS x
11.5 link GIS and CMS low GIS and IT x x
11.6 Avail GIS staff  up to branch level low GIS x
11.7 Branches to enable the updating customer and mapping data base

procedure
low GIS x

12.1 Develop long term master plan of water network High Planning Unit x x
12.2 Disseminate existing standard and design of water works High Standard Section x x x x x x
12.3 Establish  design validation procedures High Standard Section x x
12.4 Ensure compliance of standard and design of water infrastructure High Standard Section x
12.5 Enforcement of inspection  and supervision works construction

including new connection
High DUWSS x x x x x

12.6 Regular inspection and supervision  of works High DUWSS x x x x x
13.1 Establish a standard and procedures  for meter( installation ,

location , replacement, protection ),  and new connection
High Metering section x

13.2 Establish standard for distribution pipes installation ( soil handaling
, pipe installation ,  protection , etc..)

midle WOP services x

13.3 Establish and ensure compliance of standard of material
procurement ( meter , pipes , fittings , etc..)

High Standard Section x x x x x

13.4 Customize IWA water balance to WASAC ( to clear understand
NRW components )

High NRW Unit and JICA x
13.5 Review the  NRW procedure manual High NRW Unit and JICA x
14.1 Raise the awareness of customers and staff about leak reporting High Marketing section x x x x x
14.2 Raise staff awareness on NRW reduction and WASAC values High Marketing section x x x x x
14.3 Raise up customers awareness (TV and radio show , Open Day ,

magazines ,school ..)
High Marketing section x x x x x

14.4 Enhance contractors  awareness on NRW High Marketing section x x x x x
15.1 Increase the collaboration with local authorities High Marketing section x x x x x
15.2 Reinforce inspection of contractors works High DUWSS x x x x x
15.3 certification of companies working in water supply sector High DUWSS x x x x
15.4 Prepare an MOU with road constructor , Districts and other

infrastructures agencies
High DUWSS x

15.5 Mobilize finance for   CAPEX form  Financial institutions ( loan from
commercial banks,  )  , Donors , etc…

low CFO x x x x x
15.6 Mobilize Partners in NRW reduction projects low DUWSS x x x x x
15.7 benchmarking  visits low DUWSS x x x x x
15.8 Collaboration with research centers and universities low DUWSS x x x x x
15.9 Involve local authority  in infrastructures protection High DUWSS x x x x x

15.10 Improve communication with stakholders High DUWSS x x x x x

16.1
Assess current  staff  skill gap and prepare appropriate training
plan( new connection standard , GIS usage, pipe
installation,pressure management , etc..)

High HR Unit x x x x x

16.2 Set up an internal knowledge transfers mecanism High HR Unit x x x x x
16.3 Benchmarking of different branches for NRW reduction High NRW x x x x x
16.4 Secure the budget for the training High HR Unit x x x x x
17.1 Review branch structure ( add more staff ) High DCS x
17.2 Review the NRW Unit structure High DUWSS x
17.3 Establish a sufficient  stock at the branch level High DSS x x x x x
17.4 Put in place a technical works inspection team High DUWSS x
17.5 Reinforce the research and development low DUWSS x x x x x
17.6 Put in place Incentive measures for NRW reduction High DCS x
17.7 Pro- poor consideration in  WASAC strategies low DCS x
17.8 Continuous improvement and innovation low DUWSS x x x x x
18.1 Avail enough equipment and logistics ( vehicle , motocycle ,

tools,protective equipment , etc…)
High DSS x x x x x

18.2
Ensure the procurement of  quality materials ( for new connection
and other water works ) High DSS x x x x x

Responsible
Section/Branch

10 Unbilled Authorized
Consumption

D.  Unbilled Authorized Consumption

No.

18 Logistic and quality
materials

15 Stakeholders
management

16 Training

17 Institution

14 Awareness

12
Planning,  design and
implementation of
works

13 Policy and Standard

11 GIS and CMS
database

E. Fundamental Measures

Components
Sub
No. Countermeasures Priority
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 Table 1.15 Responsible Section in WASAC for the Implementation of NRW Reduction Action Plan 
IWA item Component No* Responsible Section of WASAC 

Quantity of system 
input  

1. Volume input metering accuracy 2 Metering Section (DCS) 
2. Water production (prevent 

intermittent supply) 
3 

WOP Unit (DUWSS), Utility Planning Unit 
(DUWSS) 

Commercial losses 

3. Meter reading and billing 
(100% billing based on the actual 

measurement) 
6 

ICT Section (DSS), Billing Section (DCS), 
Metering Section (DCS) 

4. Customers meter management  
 (normal and public tap ) 
(Improve metering accuracy) 

12 

Zoning and Mapping Section: GIS (NRW of 
DUWSS), ICT Section (DSS), Inspection and 
Enforcement Section (NRW of DUWSS), Billing 
Section (DCS), Customer Service Management 
Unit (DCS), Metering Section (DCS), Branch 
Management Unit (DCS) 

5. Customer database update and 
analysis 

3 NRW Unit (DUWSS), Billing Section (DCS) 

6. Illegal Connection 6 
Inspection and Enforcement Section (NRW of 
DUWSS), Billing Section (DCS), Marketing 
Section (DCS) 

Physical losses 

7. Pressure management 6 
Leak Detection and Pressure Management (NRW 
of DUWSS), Zoning and Mapping Section: GIS 
(NRW of DUWSS) 

8. Asset Management (Rehabilitation) 6 

Leak Detection and Pressure Management (NRW 
of DUWSS), Zoning and Mapping Section: GIS 
(NRW of DUWSS), Operation and Maintenance 
Service (WO unit of DUWSS) 

9. Leaks and burst repair 11 
Operation and Maintenance Service (WO unit of 
DUWSS), Administration and Logistics Unit 
(DSS) 

Unbilled authorized 
consumption 

10. Unbilled authorized consumption 3 
Operation and Maintenance Service (WO unit of 
DUWSS), Metering Section (DCS) 

Basic 
countermeasures 

11. GIS and CMS database 7 
Zoning and Mapping Section: GIS (NRW of 
DUWSS), ICT Section (DSS) 

12. Planning,  design and 
implementation of works 

6 
WOP Unit (DUWSS), Utility Planning Unit 
(DUWSS), Standards Section (DUWSS) 

13. Policy and Standard 5 
NRW Unit (DUWSS), WOP Unit (DUWSS), 
Standards Section (DUWSS), Metering Section 
(DCS) 

14. Awareness 4 Marketing Section (DCS) 

15. Stakeholders management 10 
NRW Unit (DUWSS), WOP Unit (DUWSS), 
Marketing Section (DCS), Chief Financial 
Officer (CFO) 

16. Training 4 
NRW Unit (DUWSS), Human Resource Unit 
(DSS) 

17. Institution 8 

NRW Unit (DUWSS), Directorate Commercial 
Service (DCS), Metering Section (DCS), Human 
Resource Unit (DSS), Administration and 
Logistics Unit (DSS) 

18. Logistic and quality materials 2 Administration and Logistics Unit (DSS) 

No* :Number of countermeasures 
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1-4 The management team undertakes inventory surveys in order to identify facilities improvement 
necessary to conduct methods and procedures proposed by Activity 1-3. 

・ To make clear the contents and the bill of quantity of the priority of countermeasure, an inventory 
survey will be carried out. Concrete content of the survey was decided in January, 2017 and 
assumed an investigation was planned to start from February. 

・ Specification for inventory survey about facilities was prepared. As a result of  the discussion on 
these contents (general schematic drawing of water reservoir tank, fact-finding of the stand pipe, 
sampling survey of customer meters) with WASAC in February, WASAC decided to implement by 
himself.  

・ However, apart from the following item c, the status of progress is considerably delayed due to 
personnel shortages, etc., so completion was not possible in 1st Phase. Therefore it was decided to 
deal with this by continuing to incorporate the details of this survey into the 5-year Action Plan for 
NRW Reduction. 

a. Review and Update of Schematic Transmission Pipeline Map and its Profile 
b. Review and Update of the Schematic Drawings of Reservoirs and Pumping Stations 

Interconnected by Transmission Pipes Above 
c. Survey of public taps and customer meters (Survey of Public Taps) 
d. Survey of public taps and customer meters (Sample Survey of Customer Meters) 

 
1-5 Based on the results of Activity 1-4, the management team prepares a report on the necessary 

facilities improvement. 

   Based on the Work Plan that was amended in April 2017, the report will be produced by the end of 
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August 2017. 
 
1-6 The management team identifies organizational and institutional changes necessary to conduct 

methods and procedures proposed by Activity 1-3 and prepares a report. 

   Based on the Work Plan that was amended in April 2017, the report will be produced by the end of 
August 2017. 
 
1-7 The management team prioritizes and schedules the conducts of facilities improvement and 

organizational and institutional changes identified by Activities 1-4 and 1-5. 

   Based on the Work Plan that was amended in April 2017, the report will be produced by the end of 
August 2017. 
 
1-8  WASAC secures budget in accordance with the priorities of Activity 1-7 for the next fiscal year. 

   The budget for this financial year (July 2017 to June 2018) is scheduled to be added and amended 
with the approval by the WASAC Board of the 5-year Action Plan for NRW Reduction Report that will 
be prepared by the end of August 2017. 
 
1-9 The management team prepares the 5-year Strategic Acton Plan on NRW reduction that 

summarizes the achievements from Activities 1-1 to 1-7. 

   This will be produced by the end of August 2017 based on the framework for the 5-year Action Plan for 
NRW Reduction, produced in 1st Phase under “Activity 1-3”. 
 
1-10 The management team holds seminars and presents 5-year Strategic Action Plan for NRW 

reduction (Activity 1-8) for WASAC and other concerned parties.   

   Scheduled to be held at the end of August 2017 when the Non-revenue Water Reduction 5-year 
Action Plan is prepared based on the Work Plan. 
 
1-11  The management team reviews 5-year Strategic Action Plan for NRW reduction, updates it as 

necessary, and secures the budget for the next fiscal year. 

   This is scheduled to be implemented from May 2018 onwards in accordance with the progress of the 
pilot activities. 
 
1-12  Seminars are organized to present all the achievements of the project for WASAC and other 

concerned parties. 

   The final review of the Non-revenue Water Reduction 5-year Action Plan is scheduled to be carried 
out from March 2018 onwards. 
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【Activities of Output 2】 

: Basic knowledge, skills and technique on NRW control are acquired by WASAC. 

2-1 Training materials on NRW control are prepared. 

   A list of the training materials in each field relating to training of non-revenue water (text, presentation 
materials, etc.) in 1st Phase are shown in Table below.  

 
Table 1.16  List of training materials 

No
. 

Sector Text & Manual Contents Source Form 

1 NRW 
Overview 

NRW Reduction Concept Manual 
Attachment: 
-The Manager's Non-Revenue 
Water Handbook 
-The Manager's Non-Revenue 
Water Handbook for Africa 

NRW Overview JICA Team 
 
USAID, 2008 
 
USAID, 2010 
 

DOC 
 

DOC 
 

DOC 

2 GIS GIS Procedure Guide Data updating procedures JICA Team DOC 
3 GIS GIS Operational Manual Data updating methods JICA Team DOC 

4 Leakage 
detection Composition of NRW NRW Overview JICA Team DOC 

5 Leakage 
detection 

Handling and attention to use 
Ultrasonic and Electromagnetic 
Flow Meter 

Theory and method of use of 
electromagnetic and 
ultrasonic flow meters 

JICA Team DOC 

6 Leakage 
detection 

Method and Classification of 
Leakage Detection 

General overview of water 
leak detection JICA Team DOC 

7 Leakage 
detection 

Occurrence and transmission of 
leakage sound 

Principles of occurrence of 
water leakage sound and 
survey methods 

JICA Team 
USAID, 2008 
USAID, 2010 

DOC 
 

DOC 
DOC 

8 Leakage 
detection 

Analysis of acoustic (sound) 
investigating 

Methods of analysis of 
acoustic surveys JICA Team DOC 

9 Leakage 
detection Manual for Leakage Detection Manual of procedures for 

using water leak detectors JICA Team DOC 

10 Leakage 
detection Principle of correlation 

Theory of leak noise 
correlators and survey 
methods 

JICA Team DOC 

11 GIS Folder Structure and how to open 
QGIS 

Methods of information 
sharing using QGIS JICA Team PP 

12 GIS Utilization of Geographic 
Information System Overview of GIS (for users) JICA Team PP 

13 Hydraulic 
analysis 

Introduction to Hydraulic Analysis 
1 

Basics of hydraulic analysis 
and methods of use JICA Team PP 

14 Hydraulic 
analysis 

Introduction to Hydraulic Analysis 
2 Methods of use of EPANET JICA Team PP 

15 Hydraulic 
analysis 

Introduction to Hydraulic Analysis 
3 

Methods of use of Mike 
Urban JICA Team PP 

16 Reduction 
plan 

High Pressure Area by Branching 
from Transmission Pipeline and 
Pump 

Methods of survey and 
analysis of the status in high 
water pressure areas 

JICA Team PP 

17 Pipe 
repair 

In-Room training & OJT of “Piping 
Works” 

Appropriate construction 
management, earthworks, 
and recording methods 

JICA Team PP 
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No
. 

Sector Text & Manual Contents Source Form 

18 Pipe 
repair Pipe connection 

Appropriate pipe 
connections, and issues and 
points of improvement 

JICA Team PP 

19 Pipe 
repair Pipe connection -Practice- 

Methods of cutting and 
connecting distribution 
pipes, and points to note 

JICA Team PP 

20 
Water 

leakage 
detection 

Leakage survey in Japan Examples of water leak 
detection in Japan JICA Team PP 

21 
Water 

leakage 
detection 

Equipment to be provided and 
utilization method 

Theory and method of use of 
the water leak detectors to be 
provided 

JICA Team PP 

22 Reduction 
plan 

Topic-1_WASAC strategy (“To 
enhance further by adopting 
people-oriented approach”) 

Insufficiency of sensor data, 
and the necessity for 
long-term planning 

  

23 Reduction 
plan 

Topic-2_needs of quality data 
(Customer Data and Drawings) 

The importance of GIS data, 
customer data, and drawing 
development 

JICA Team PP 

24 Reduction 
plan 

Topic-3_public taps (What’s the 
existing conditions?) 

Issues regarding public 
water taps, and the necessity 
for surveys 

JICA Team PP 

25 Reduction 
plan 

Topic-4_large customers (Customer 
behavior largely affects WASAC) 

The importance of 
management of large 
customers 

JICA Team PP 

26 Reduction 
plan 

Topic-5_asset management (What’s 
the criteria for replacement) 

The status of aged pipes and 
materials, and the necessity 
for construction of DMAs 
and renewal in accordance 
with elevation 

JICA Team PP 

27 Reduction 
plan 

Topic-6_illegal water users (Legal 
or not?) 

Analysis of the status of 
illegal connections using 
existing data, and why there 
are illegal connections 

JICA Team PP 

28 Reduction 
plan 

Topic-7_summary (What’s your 
priority measure?) 

Proposal of NRW reduction 
methods and confirmation of 
order of priority 

JICA Team PP 

29 Reduction 
plan 

Topic-8_Five Year NRW Reduction 
Plan ('“Approach and Procedures”) 

Framework for NRW 
reduction proposed by the 
specialists 

JICA Team PP 

30 Organizati
on theory Topic-9_Development of WASAC  

Necessity of change of 
awareness and 
organizational improvements 

JICA Team PP 

31 Organizati
on theory 

Topic-10_Rehabilitation or 
Extension 

Necessity for 
countermeasures against 
water leakage and renewal 

JICA Team PP 

32 NRW 
Overview 

Topic-11_NRW in 
City_M_Indonesia 

Examples of NRW reduction 
in Indonesia JICA Team PP 

33 NRW 
Overview Topic-12_Meter and Specification Types, specifications, and 

accuracy of water meters JICA Team PP 

(DOC: Document, PP: Power point) 
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Table 1.17  Register list 
No. Sector Record Contents Source Form 

1 GIS Check sheet for Customer Data Update Check sheet for GIS customer 
data updating JICA Team EXL 

2 GIS Check sheet for Water Network Update Check sheet for GIS pipeline 
and connection data updating JICA Team EXL l 

3 Pipe repair Template Daily Report (pipe works) Register of the history of 
distribution pipe repairs JICA Team EXL 

(EXL: Excel) 

2-2 Training on NRW management is conducted for the management team and WASAC management as 

necessary. 

・ The training materials for problem presentation on basic measures of NRW management were 

made, and a seminar was carried out for four times at every week in a project management 

meeting in October. 

・ The training was carried out based on "materials for problem presentation on basic measures of N

RW management" mentioned above on November 1, 2016. 

2-3  OJT is conducted on the updating of GIS data, using available GIS data base. 

Following works were conducted. 

・ The technical training on GIS data update of C/P 

・ Rearranging and reexamination of a workflow affecting GIS update of customer and pipe network 

data update 

・ OJT on update of Branch boundary line data 

・ Activity that GIS data management 

・ The introduction of the Google Earth applied for GIS  

・ Introduction of the software of QGIS to 6 Kigali city branches and Google Earth (input to a PC) 

was performed to make the environment that WASAC can be shared the GIS data not only HQ 

but also branch offices and could watch freely, and to have operation and utilization of the GIS 

software fit the staffs other than the GIS team, and to smoothen a shift to future ArkGIS use. 

・ The reconfirmation of technology transfer contents and the introduction of the ArcGIS Geometric 

Network analysis (one of the pipe network analysis functions on ArcGIS) was carried out. 

Construction and editing of the pipe network model and analysis by this function can be carried 

out. 

・ The Manuals （GIS Procedure Guide and GIS Operation Manual: Data update on management 

for water network and customer information）were distributed to rerated section of HQ and 6 

branch offices. 
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   Table 1.18  Overview of GIS instruction activities 

Category Instruction 
item 

Implementatio
n period Problems and details of activities Outputs and issues 

Activity 
0 

Survey of status 
of GIS data 
development 
and operation, 
C/P’s wishes, 
issues, etc. 

From August 
to September, 
2016 

・Development of the WASAC GIS data 
by ESRI and software introduction 
were not completed. 

・Software and data is saved in all the 
individual PCs. 

・Skill in the use of the ArcGIS software is 
comparatively high, but preparation of 
drawings using GIS has not been 
implemented. 

・Skills in data analysis using software 
other than ArcGIS, such as Excel, etc., 
is low. 

・As an organization, use of GIS has not 
been achieved. 

- 

Activity 
1 

Activities 
relating to 
updating GIS 
data (customer 
and pipe 
network data, 
new customers) 

From 
September to 
October, 2016 

Technical support and consulting was 
provided for continuous updating of data 
mainly by the WASAC GIS team, 
effectively utilizing the GIS data prepared 
by ESRI and the GIS software. 

The C/P has understood 
the skills and techniques 
necessary for updating  
GIS data. 
Activities will be 
implemented after 
delivery of the outputs. 

Activity 
2 

GIS support 
relating to the 
hydraulic 
isolation plan 
for the 4 
branches within 
Kigali city 

From 
September to 
October, 2016 

For 4 of the 6 branches within Kigali city, 
excluding the 2 branches associated with 
the SUSWAS project, GIS support was 
provided for the investigation and 
identification of the flow meter 
installation locations for hydraulic 
isolation. 

The managers can carry 
out investigations and 
explanations together 
with the C/P from the 
point of view of GIS. 

Activity 
3 

Activities 
relating to 
utilization and 
sharing of GIS 
data 

From 
September to 
October, 2016 

In order to promote the utilization of GIS 
data in the whole WASAC organization, 
GIS data sharing was carried out by QGIS 
for the 6 branches within Kigali city. 

The branch staff has 
understood the methods 
of sharing information 
using QGIS. 

Activity 
4 

Practical 
technology 
transfer relating 
to ArcGIS 
layouts and data 
analysis 

From 
September to 
November, 
2016 

・Instruction was provided on the standard 
layout techniques together with the 
method of preparation of “data-driven 
pages” which was not known by the 
GIS team. 

・Instruction was provided on the 
construction of “geometric networks” 
and analysis methods for analyzing 
pipeline networks using ArcGIS. 

Applied techniques 
regarding layout and data 
analysis have been 
understood. 
Activities will be 
implemented after 
delivery of the outputs. 

 

2-4  OJT is conducted on hydraulic analysis and pressure management, using available hydraulic 

models. 

  Collection of hydraulic analysis-related data, and, the lectures and a seminar of the hydraulic analysis 

and water pressure management analysis were performed six times for November 8 from September 29 
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for a GIS team. 

・ The training of general theory of the hydraulic analysis  

・ The practice by application EPANET of the hydraulic analysis 

・ Construction of the use environment of hydraulic analysis software MikeUrban and the 

training about the usage of it 

・ Hydraulic analysis of the pilot area 

 
           Table 1.19 Outline of training activities for hydraulic analysis and pressure management 

Category Instruction 
item 

Implementatio
n period Problems and details of activities Outputs and issues 

Activity 
0 

Survey on 
WASAC's 
problems, etc. 
related to 
hydraulic 
analysis 

From August 
to September, 
2016 

- At present, there is not sufficient GIS 
data of ESRI, which serves as the basic 
data for carrying out hydraulic analysis. 
Modeling has not been completed. 

- WASAC, having no track record of 
hydraulic analysis, does not sufficiently 
understand the implementation of 
hydraulic analysis and has not created 
an analysis work flow. 

- WASAC does not have a vision for "what 
it can and must do" with hydraulic 
analysis. 

- The hydraulic analysis application, Mike 
Urban, is provided as an add-on for the 
GIS application. Therefore, WASAC 
hydraulic analysis is to be conducted by 
two of the persons in GIS. 

- 

Activity 
1 

Training on 
understanding 
and 
implementation 
of hydraulic 
analysis 

September, 
2016 

- Purpose of hydraulic analysis 
- Basics of hydraulics 
- Hazen-Williams formula 

The basic theory has been 
understood. The actual 
methods of utilization 
and the application of 
these practical methods 
is insufficient. 

Activity 
2 

Handling of 
existing data 
(GIS and water 
consumptions) 
required for 
hydraulic 
analysis 

From 
September to 
October, 2016 

- Flow and handling of data in WASAC 
- Reliability check for data quality and 
hydraulic analysis results 

The basic methods of 
handling have been 
understood. The actual 
methods of utilization 
and the application of 
these practical methods 
is insufficient. 

Activity 
3 

OJT on 
hydraulic 
analysis 
modeling and 
software usage 

From October 
to November, 
2016 

- Use of EPANET  
- Use of Mike Urban 

The method of using the 
software has been 
understood. 
Activities will be 
implemented after 
delivery of results. 
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2-5 In-room training and OJT on leak detection for the pilot project are conducted with provided 

equipment. 

   One of the high-priority issues in the efforts for NRW control is the management capacity for water 

volumes and pressures. Specifically, the training must be provided to (1) learn the importance of the bulk 

meter management regarding the System Input Volume and (2) enhance the management capacity for 

accurate measuring of the Authorized Consumption.  

   On-the-job training to measure the sectional flow rate of transmission pipeline for identification of the 

amount of water leak was conducted. Discharge at the water source plants, aqueducts, bridge-attached 

pipes and water reservoirs was measured through the training. 

   Since the proposed equipment procured by JICA for leak detection could not be delivered before the 

training period in 1st Phase, the training was conducted by using only rented equipment of ultrasonic flow 

meter, headphone-type leak detector, and electronic leak noise detector.  

                        Table 1.20 Outline of training activities for "Leak detection" 

Category Instruction 
item 

Implementat
ion period Problems and details of activities Outputs and issues 

Activity 
0 

Survey on 
WASAC's 
problems, etc. 
related to leak 
detection 

March, 2017 - Has not conducted activities for leak 
detection yet. 

- Owns but has not used equipment for leak 
detection. 

- Has not conducted survey on the amount of 
water leak nor identified the status quo. 

- Lacks the concepts of water volume 
management and pressure management in 
the NRW control. 

- 

Activity 
1 

OJT and 
OFF-JT on 
pressures, flow 
rates, and leak 
measurement 

From March 
to May, 2017 

- Training on the survey method for water 
leakage (degree of deterioration) based on 
measurement and metering in transmission 
pipe system and distribution pipe network 
(pilot area)  

- Training on the operation methods for 
ultrasonic flow meters and pressure gauges 

- Theories of items and the analysis method 
for survey results 

The objectives, 
theory, 
implementation 
procedures, 
measurement 
methods, and 
analysis methods 
have been 
understood. 

Activity 
2 

OJT and 
OFF-JT on leak 
detection 
technologies 

From April 
to May, 
2017 

- Training on leak detection techniques in 
Pilot Area 1 

- Training on house-to-house survey 
techniques in Pilot Area 1 

- Headphone-type leak detector and 
electronic noise detector 

- Theories of items and analysis method for 
survey results 

(Training continued in 2nd Phase) 

The objectives, 
theory, 
implementation 
procedures, 
measurement 
methods, and 
analysis methods 
have been 
understood. 

Activity 
3 

OJT and 
OFF-JT on 
monitoring and 
data analysis 

From April 
to May, 2017 

- Training on flow behavior monitoring 
techniques in Pilot Area 1 

- Training on water consumptions, system 
input, and minimum flow rate at night in 
Pilot Area 1 

The objectives, 
implementation 
procedures and 
measurement 
methods have been 
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Category Instruction 
item 

Implementat
ion period Problems and details of activities Outputs and issues 

(Training continued in 2nd Phase) understood. 
Activity 

4 
Analysis methods 
for NRW 
components 

- (Training in 2nd Phase) - 

Activity 
5 

Check and Repair 
of existing 
equipment  

From March 
to May, 
2017 

- Repair and test usage of equipment owned 
by WASAC (leak detectors, data loggers, 
headphone-type leak detectors, leak noise 
correlators, and ultrasonic flow meters) 
- (Training on usage in 2nd Phase) 

The equipment 
owned has been 
repaired. 

 

2-6  In-room training and OJT on repairing leaking pipes and installing service connection for the pilot 

project are conducted. 

   For the training, the status of repair of leaking water pipes and the status of connection of new pipe 

connections were confirmed in 6 branches in Kigali city and 1 branch outside Kigali city, and the 

organization, personnel, and materials and equipment were confirmed, issues were identified as shown in 

Table below, and the instruction was provided with regard to these issues. 

   In 2nd Phase when the pilot project will be implemented, more specific instruction will be provided on 

the contents of the instruction given in 1st Phase. Monitoring will be carried out to determine whether or not 

the details of the instruction carried out in 1st Phase and the records are being appropriately utilized. 

   Also, it is considered that some of the items among the issues identified should be incorporated into the 

5-year Action Plan for NRW Reduction, such as (1) strengthening the construction supervision system, (2) 

improvement in pipe repair skills, and (3) strengthening of materials stock, transport vehicles, etc. However 

for matters such as (1) technical standards and specifications, (2) construction and materials standards, (3) 

construction of detailed pipe network drawings, etc., countermeasures from a long-term viewpoint are 

necessary.  

   The C/P for this field were members of staff of the branches, so it was decided to improve the main 

issues facing WASAC (construction methods and use of appropriate equipment and materials) by 

providing instruction through site visits and observation, and the methods of use of the procured equipment 

in seminars, etc. The necessity of improvement was sufficiently understood through this instruction, and its 

practical application in earthworks and new connections has already commenced. Entering the checksheets 

produced is being implemented, so it is important to carry out monitoring and evaluation of the status of 

implementation. Also, WASAC has started to examine the purchase of some of the new equipment that is 

necessary for the improvements. Other than these, regarding the necessary staff increases, vehicles, heavy 

machinery, etc., they are stated in the framework for incorporation into the 5-year Action Plan for NRW 

Reduction, and investigation of the appropriate quantities, etc., will be carried out in 2nd Phase. 
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Table 1.21  Overview of training activities  

Category Instruction 
item 

Implementatio
n period Problems and details of activities Outputs and issues 

Activity 
0 

Survey of 
issues, etc., 
regarding repair 
of leaking water 
pipes and 
installation of 
water supply 
equipment by 
WASAC (6 
branches in 
Kigali city) 

January 2017 
April 2017 

・Standards and specifications have not 
been developed for installation of pipes, 
and inappropriate construction is carried 
out based on empirical rules. 

・Management drawings are not prepared 
and stored, so information cannot be 
shared. 

・There is insufficient understanding of 
backfilling earthworks, so construction 
is being carried out that causes damage 
to pipes. 

・The construction tools, vehicles, etc. at 
branch level are absolutely insufficient. 

・The methods of connecting pipes and 
bringing out water hydrants are 
inappropriate. 

・Checking of pressure resistance is not 
carried out after connecting. 

・Supervision of construction by private 
contractors is not carried out. 

- 

Activity 
1 

Preparation of 
training 
materials in 
accordance with 
the issues 

From 
February to 
March, 2017 
May, 2017 

・Earthwork techniques 
・Material selection and pipe cutting , 

boring and connection methods 
・Construction management such as safety, 

quality (inspection), schedule control, 
records, etc. 

・Register of the history of repairs 

The trainees have carried 
out seminars using the 
prepared training materials 

Activity 
2 

Indoor training 
and OJT using 
the training 
materials  

From March 
to May, 2017 

・Operation control and technology, 
instruction regarding registers and 
records (indoors) 

・ Instruction on improvements in pipe 
repair work at the branches (OJT) 

・Methods of handling soils (OJT) 
・Welding of polyethylene pipes (OJT) 
・Safety measures (OJT) 

The managers from the 6 
branches have understood 
the importance of 
construction management 
and records, and the points 
of improvement regarding 
distribution pipe 
connections and repairs. 

Activity 
3 

Indoor training 
and OJT using 
the WASAC 
training yard 

May, 2017 ・Development, maintenance and repair of 
the training yard 

・Prevention of leaks, pipe connections, 
laying pipes (indoors) 

・Pipe selection methods, calculation 
methods, utilization of drawings 
(indoors) 

・Pipe cutting, welding, drilling, and 
connection (OJT) 

・ Formulation of work improvement 
plans by the branch managers 

The managers of the 6 
branches have understood 
the methods of using the 
equipment, appropriate 
pipe connections and 
repair methods, and have 
summarized the points of 
improvement. 
(Implementation on site 
will be in 2nd Phase) 
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2-7 In-room training and OJT on meter reading, billing, and customer services for the pilot project are 

conducted. 

  Instruction in ‘Meter reading, Invoicing of charges, and Customer service’ was commenced after 

confirming the consistency of the customer data, charge collection data, and GIS customer data, and  

instruction was provided for the issues identified from surveys on site and interviews with branch heads, 

etc., as shown in Table below. On the other hand the departments involved in this field are diverse, so 

instruction was provided individually to key persons in each department, such as GIS personnel, 

Commercial Services, etc., and regular weekly meetings were held led by the NRW Section, where the 

various issues and countermeasures were discussed. In addition, for more than about 100 members of 

staff (branch heads, persons responsible for water operations, pipeline engineers, meter readers) of the 6 

branches within Kigali city, which is the frontline of activities in this field, a seminar was held over 3 

days from the 9th to the 11th May 2017 on the issues facing WASAC and the methods necessary to deal 

with these, using lecturers (key persons) selected from Commercial Services. In this seminar, each of the 

managers of the branches prepared an improvement activity plan by themselves describing what needed 

to be done in the future, as part of the raising of awareness. They will carry out monitoring during the 

construction activities of 2nd Phase to confirm that the improvement activities are being implemented. 

Table 1.22  Overview of training activities 

Category 
Instruction 

item 
Implementatio

n period 
Problems and details of activities Outputs and issues 

Activity 
0 

Survey of 
issues, etc., in 
WASAC 
regarding meter 
reading, 
invoicing of 
charges, and 
customer 
service 

From August 
to 
December, 
2016 

・There are no standards or plans for 
installation and renewal of water meters. 

・The status of defective water meters has 
not been determined, payment data has 
not been analyzed, and the existence of 
fault data has not been determined. 

・Management is insufficient, so there are 
many discarded public water hydrants. 

・Data possessed by Customer Service is 
not shared with the NRW Section. 

・The GIS customer data and the 
Commercial Services customer data are 
not linked, and there is a discrepancy of 
more than 20%. 

- 

Activity 
1 

Identification of 
data shortages 

From January 
to May, 2017 

・Implementation of survey of status of 
public water hydrants 
・Customer analysis of large-scale 
customers (2nd Phase) 
・Recommendations regarding illegal 
connections 

Implementation 
schedule to be 
continued into 2nd 
Phase. 

Activity 
2 

Instruction on 
methods of 
analysis of 

From 
November to 
December, 

・Methods of analysis of customer data 
using Excel 
・Analysis of fault data 

The methods of 
analysis have been 
understood, and the 
trainees of WASAC 
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Category 
Instruction 

item 
Implementatio

n period 
Problems and details of activities Outputs and issues 

existing data 2016 Head office have held 
seminars for branch 
employees. 

Activity 
3 

Instruction 
regarding 
checking of 
meters 

From January 
to May, 2017 

・General methods of checking meters 
・Criteria for judging defective customer 

meters 
・Awareness workshop for meter readers 

(preparation of activity plan) 

The trainees of 
WASAC Head 
offices have held 
seminars for branch 
employees, and the 
points of 
improvement have 
been summarized. 

Activity 
4 

Instruction 
regarding new 
connections 

From January 
to May, 2017 

・Types of water meters and specifications 
for water supply hydrants 

・Meters and installation methods 
・Awareness workshop for water 

distribution operators and pipe 
construction (preparation of activity 
plan) 

The trainees from 
WASAC 
Headquarters have 
held seminars for 
branch employees, 
and the points of 
improvement have 
been summarized. 

Activity 
5 

Instruction 
regarding 
customer 
service 

From January 
to May, 2017 

・Overview of customer service 
・Awareness workshop for branch heads 
relating to checking of meters and new 
connections 

The trainees from 
WASAC 
Headquarters have 
held seminars for 
branch employees, 
and the points of 
improvement have 
been summarized. 

Activity 
6 

Construction of 
implementation 
system within 
branches for 
pilot activities 

- (Specific formulation in 2nd Phase in 
accordance with the pilot activity plan) 

- 

  

2-8 Training materials on NRW are reviewed and updated. 

      Updating will be carried out through implementation of the pilot project of Output 3. 

2-9  Based on feedback of Activities from 2-5 to 2-8, training programs are developed and training 

courses are planned. 

 This is scheduled to be implemented from May 2018 onward, based on the work plan. 
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【Activities of Output 3】 

: WASAC learned how to conduct NRW reduction measures through the implementation of the 

Pilot Project. 

3-1  An action team is organized to conduct NRW reduction measures at Pilot Area 1. 

・ The member of the action team is appointed formally in August by CEO, and formation is finished 

in August 2016. 

3-2 The action team grasps the current situations of Pilot Area 1 through reviewing available maps, 

customer ledgers, surveys, and other necessary means. 

・ Selection of two pilot areas (Area 1: Kadobogo (Kiyovu) Kacyiru Branch Area 2: Ruyenzi (Runda) 

Nyarugenge Branch ) from the proposed candidate sites in September 2016. 

・ Information dada collection of Kigali city and the two pilot areas in September 2016 

・ Information data update of pilot areas such as population and number of customers 

3-3 The action team plans and schedules the implementation of the pilot project for Pilot Area 1. 

・ A work plan of pilot project for area1 was prepared. 

・ Preparation of facilities plan for the establishment of pilot area such as location of inlet chamber and 

design them including requires equipment such as flowmeter, pressure gauge and valves in 

September  

・ The detailed design of the chamber at the inlet (flowmeter setting position) was made in September, 

and trial excavation was conducted for confirm the number of the existing pipe, laying position, 

depth, type, diameter, and performed final decision of the structure in October.  

・ The contents, specification and quantity of the equipment to be installed in the chamber were 

clarified in October.  

3-4 The action team hydraulically isolates Pilot Area 1, and installs flowmeters and pressure gauges at the 

inlets of the Pilot Area 1. 

  Procurement of Equipments 

・ Contents of procurement equipment (flowmeter, pressure gauge, valve, customer meter etc.) were 

confirmed and specification and BoQ were decided in October. 

・ The procurement preparations such as marketing researches, contract documents, supplier list for 

competition of quotation were performed in September.. 

・ Notice for competition of quotation was made October 14, and as a result of evaluation of the 

documents submitted, the contract with a procurement supplier on November 8. The delivery of the 
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equipment is scheduled in March. 

  Construction of Chambers 

・ Design of four chambers to be installed inlets of the pilot area was performed for the price 

competition in September. 

・ Notice of the price competition to the contractors was made on December 8, 2016 for submission 

of the quotation on January 27, 2017.  As the result of evaluation of it, contract was agreed on 

February 15, 2017. 

・ Construction work has completed in May 25, 2017. 

・ The additional investigation for separation of the tertiary pipe in the Kadobogo pilot area was 

performed.  Isolation work was performed by WASAC. 

3-5 The action team establishes the baseline NRW rate of Pilot Area 1. 

 The implementation in July 2017 or later is planned based on the work plan. 

3-6 The action team conducts measures for reducing "Apparent Losses" indicated by the water balance 

of International Water Association (IWA) for Pilot Area 1. 

 The implementation in July 2017 or later is planned based on the work plan. 

3-7 The action team measures NRW after conducting Activity 3-6 and examines its effectiveness. 

 The implementation in January 2018 or later is planned based on the work plan. 

3-8 The action team conducts measures for reducing surface leakage (visible leakage). 

 The implementation in January 2018 or later is planned based on the work plan 

3-9 The action team measures NRW after conducting Activity 3-8 and examines their effectiveness. 

 The implementation in March 2018 or later is planned based on the work plan. 

3-10 The action team conducts measures for reducing underground leakage (invisible leakage). 

 The implementation in March 2018 or later is planned based on the work plan. 

3-11  The action team measures NRW after conducting Activity 3-10 and examines their effectiveness. 

 The implementation in May 2018 or later is planned based on the work plan. 

3-12 The action team reviews the results from Activities 3-5 to 3-11, and undertakes cost-benefit 

analysis of NRW for each Activity of 3-6, 3-8, and 3-10. 

 The implementation in May 2018 or later is planned based on the work plan. 

3-13 The action team summaries activities and results from Activities 3-1 to 3-12, prepares the 



PM Form 3-1 Monitoring Sheet Summary 

30 

completion report on the pilot project for Pilot Area 1, and submits it to the management team. 

 The implementation in May 2018 or later is planned based on the work plan. 

3-14 The action team holds a workshop and presents the completion report of the pilot project prepared 

by Activity 3-13 to WASAC and other concerned parties. 

 The implementation in May 2018 or later is planned based on the work plan. 

3-15 Action team conducts activities from Activities 3-1 to 3-14 at Pilot Area 2. 

 The implementation in June 2018 or later is planned based on the work plan. 

3-16 Action team prepares manuals on methods and use of survey equipment learned through the 

implementation of the pilot project, and holds seminars in order to share them with WASAC and 

other concerned parties. 

 The implementation in July 2018 or later is planned based on the work plan. 

 

【Activities of Output 4】 

 : 4 branches in Kigali establish the system to measure NRW rates accurately. 

4-1 Isolation plan of 4 branches prepared by WASAC will be reviewed and revised as necessary.     

・ About 4 branch isolation, the GIS team and the Branch Offices made opinion adjustment with 

advice of JICA expert, site investigation in order to decide the boundary lines in October, 2016. 

・ Because it was revealed that the movement between branches of the customer registration was 

necessary about the decision of the boundary line, it was decided to adjust it after boundary line 

decision. 

・ Four branch separation boundary lines were established by the end of September, 2016, But it 

was non-start about movement of customer registration. 

・ A GIS team clarified re-enrollment about the movement of customer registration (1712 as of 

September 2016) 

 

4-2 Based on the isolation plan prepared by Activity 4-1, exact locations for the installation of 

electromagnetic flowmeters and pressure gauges are determined by field survey. 

・ Flowmeter setting positions for isolation of 4 branches were examined on the GIS map jointly 

with NRW team and GIS team in a project progress meeting of October 7. 

・ After the position decision on the quantity, individual spot investigation was carried out by JICA 
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team and WASAC team to confirm condition of existing distribution pipes. Trial excavation was 

conducted for 18 places. 

・ The joint meeting of the NRW and GIS team was held in order to settle site setting position of 

flowmeter on October 31. 

・ The technical specifications of the equipments such as electromagnetic flowmeter, mechanical 

flowmeter, pressure gauge, valves, data loggers and server hardware etc. for the establishment 

of monitoring system was prepared by the end of November. 

・ Technical specification and Bill of Quantity for the tender were submitted to the JICA office on 

December 9. 

 

4-3 Electromagnetic flowmeters and pressure gauges are procured and installed for isolating 4 branches, 

and chambers are constructed as appropriate. 

  Construction of Chambers 

・ 23 chambers to be installed in the network were designed for the tender in November 2016. 

・ Notice of the price competition to the contractors for construction of chambers was made on 

December 8, 2016 for submission of the tender on January 27, 2017.  As the result of evaluation 

of it, contract was agreed on February 15, 2017. 

・ Procurement of the equipment to be installed within the concrete chambers decided upon in ‘Activity 
4.2’ is being carried out by the JICA office. The tender notice was published on May 26, 2017, the 
tender explanation meeting was held on May 30, and a supplier within Rwanda is scheduled to be 
selected by July 21. 

・ The concrete chambers in which this equipment will be installed are currently under construction by 
outsourcing to a local company. Concrete chambers are being constructed at 23 locations, of which 
construction has been completed at 11 locations in 1st Phase, and construction work will continue at 
the remaining 12 locations in 2nd Phase. However, delivery of the equipment is likely to be on or 
after November 2017 in 2nd Phase. After the equipment has been procured, it will be installed by 
WASAC, under the supervision of the specialists.  

4-4 System input to each of 4 branches is measured. 

The implementation in January 2018 or later is planned based on the work plan. 

 
4-5  Based on the results of Activity 4-4, NRW rates for each branch are calculated and reported. 

The implementation in January 2018 or later is planned based on the work plan. 
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1-3 Achievement of Output 

    Achievement status of the Project outputs is observed according to the PDM indicators as the table 

below indicates: 

Table 1.23 Achievement of Outputs 

Outputs 
Objectively Verifiable 

Indicators 
Status of the Achievement 

1 Planning 
capacity of 
NRW reduction 
of WASAC is 
enhanced. 

1-1 5 year Strategic Action plan 
is reviewed and updated, 
taking into account of the 
results of the Pilot Project. 

・The relevant information are being collected from existing data and 
documents.(GIS data, Customer data, PIP: Performance Improvement 
Programme, NRW Action Plan, Questionnaire survey for 20 branches） 
・Site visit survey for up-countries Branch offices) was conducted to get 
fact-findings of WASAC's NRW reduction activity for the cause analysis of NRW.  
・Inventory survey is being conducted by WASAC 
・Since not enough time was secured to make action plans in the 1st Phase 
three months behind the initial schedule, the Project Team proposed to continue 
to elaborated action plans in 2nd Phase together with WASAC management 
team and action team. 
・Framework of the Action Plan was finalized in the seminar held on May 29, 
2017 by WASAC management team and action team. 
・Detail sub-actions of counter measures, working schedule,  Bill of Quantity of 
the activities at each responsible sections of Head Office and 20 Branch Offices 
will be listed up as Action Plan for 5-year separately, in June and July  2017. 
・Budged for Action Plan will be estimated in August. 
・Action Plan will be finalized and seminar to share the result will be held at the 
end of August 2017.  
・Implementation of the activities mentioned in Objectively Verifiable Indicators 
are planned in upcoming steps during the 2nd Phase. 

    1-2 All the project 
achievements are shared 
by WASAC and other 
concerned parties by 
holding seminars. 

2 Basic 
knowledge, 
skills and 
technique on 
NRW control 
are acquired 
by WASAC. 
  

2-1 More than XX number of 
trainees receive training. 

・Training on NRW management was conducted 
・OJT was conducted on the updating of GIS data base 
・OJT was conducted on hydraulic analysis, and pressure management 
・In-room training and OJT on leak detection was conducted. Since the 
proposed equipments for leak detection were not delivered before the timing of 
the training, only limited rental equipments were used.  Another training is 
planned in the 2nd Phase through the Pilot Project.  
・In-room training and OJT on repairing leaking pipes and installing service 
connection was conducted and another training is planned in the 2nd Phase  
through the Pilot Project. The materials and equipments to be used for the 
training were procured. 
・In-room training and OJT on meter reading, billing, customer services will be 
conducted in the 2nd Phase  through the Pilot Project.  
・The capacity assessment of C/Ps and related sections in Head Office and 6 
Branche Offices in Kigali city will be carried out through the activities in the 2nd 
Phase. So, the baseline survey and end line survey for capacity assessment will 
be carried out in the 2nd Phase. 
・Draft indicators for Output 2-1 will be proposed by the Expert Team during the 
third Management Team meeting scheduled on August ** 2017 and will be 
accepted in the second SC scheduled beginning of September 2017. 
・Implementation of the activities mentioned in Objectively Verifiable Indicators 
are planned in upcoming steps during the 2nd Phase. 

  2-2 WASAC human resource 
development plan includes 
training programs prepared 
by the project. 
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3 WASAC 
learned how to 
conduct NRW 
reduction 
measures 
through the 
implementation 
of the Pilot 
Project. 
  
  

3-1 NRW rates are reduced at 
each pilot area as follows: 
Pilot Area 1:  from  XX% 
to XX% and Pilot Area 2 
from XX% to XX%. (XX% 
will be determined after 
baseline NRW rates are 
established.) 

・Two pilot areas (Area 1: Kadobogo, Kacyiru Branch, Area 2: Ruyenzi, New 
Nyarugenge Branch ) were selected. 
・The preparation work in order to setting up above two pilot areas (DMAs) was 
conducted such as procurement of the equipments and construction of 
chambers for inflow measurement, separation of tertiary distribution pipes for 
isolation of the area and installation of valves in the network. 
・Implementation of the OJT activity for Area 1 was planned. 
・The baseline survey of pilot areas will be implemented for NRW reduction. 
・Draft indicators for Output 3-1 will be proposed by the Expert Team during the 
third Management Team meeting scheduled on August ** 2017 and will be 
accepted in the second SC scheduled  beginning of September 2017. 
・Implementation of the activities mentioned in Objectively Verifiable Indicators 
are planned in upcoming steps during the 2nd Phase. 

  3-2 Action team members 
share experiences at 
workshops regarding 
implementation of the pilot 
projects. 

  3-3 The action team prepares a 
completion report of the 
pilot project. 

4 4 branches in 
Kigali establish 
the system to 
measure NRW 
rates 
accurately. 

4-1 NRW rate of each branch is 
periodically monitored and 
reported in PIP 
(Performance Improvement 
Plan) every month. 

・Isolation plan of 4 branches prepared by WASAC was reviewed and boundary 
line was decided.・Exact locations for the installation of electromagnetic 
flowmeters and chambers which flowmeters are installed are determined by field 
survey. ・Detailed design  was done for preparation of technical specifications 
of the equipment of a monitoring system. ・The chambers were designed and 
construction work has been started from March 2017. The 11 chambers were 
constructed in 1st Phase and construction of the remaining 12 chambers are in 
process.・The tender procedure on procurement of the equipment of monitoring 
system has been started from May 26, 2017. It is supposed the equipment will 
arrive in November 2017.・Afterward, installation of the equipment will be carried 
out by WASAC as the training under instruction of JICA Expert. ・
Implementation of the activities mentioned in Objectively Verifiable Indicators 
are planned in upcoming steps during the 2nd Phase. 

 

 

1-4 Achievement of the Project Purpose 

Project Purpose 

WASAC's capacity is enhanced to conduct NRW reduction measures as planned for Kigali city. 

Objectively Verifiable Indicators 
1.  5-year Strategic Action Plan for NRW reduction is approved by the Minister of Infrastructure. 
2.  Annual action plan regarding NRW reduction of each branch is reflected in annual action plan of 

WASAC. 
3.  The management at WASAC recognizes the effects of NRW reduction, and approves the budget of 

each branch for implementing annual action plan for NRW water reduction 

Means of Verification 
1. 5-year Strategic Action Plan for NRW reduction approved by the Minister of Infrastructure 
2. Annual action plan of WASAC 
3. Budget of WASAC 
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5-year Strategic Action Plan for NRW reduction is scheduled to elaborate at the end of August 2017. 
Afterward, the Action Plan should be approved by the Minister of Infrastructure. Action Plan of 6 
branches in Kigali City should be reflected in annual action plan of WASAC. The budget for 
implementing Action Plan of 6 branches in Kigali City should be approved. These conditions of the 
Indicators will be achievement after elaboration of 5-year Strategic Action Plan, that is after September 
2017. 
 

1-5 Changes of Risks and Actions for Mitigation 

No major changes have been seen in the PDM important assumptions; therefore, there was no need to 

carry out special actions for mitigation so far.  

(1) Pre-Conditions 
 

 

 

(2) Important Assumption on Proceeding Assumptions (from Outputs to Project Purpose) 
 

 

Action for Mitigation
1 GIS data base and hydraulic modeling

prepared by ESRI are available as
scheduled.

1-1 By a delay, a latest work version of ArcGIS for the
Kigali city was delivered in WASAC in the end of
September 2016. But pipeline network information was
insufficient and was in condition to continue revising
data until a plan of delivery date in March, 2017.
Therefore it was not able to utilize ArcGIS effectively for
the decision of electromagnetic flowmeter setting
position for 4 branch isolation work. But it was able to
carry out about the update of the GIS database which was
a subject of the training on schedule.

In the beginning of September, WASAC has already
owned a license of MikeUrban. However, it was not
available it because of some trouble between Esri and
WASAC. In addition, it was not able to build the
hydraulic analysis model of the whole Kigali City
because ArcGIS was not completed. Temporary delivery
of MikUrban was made by Esri in the end of October.

Table 1.24 Action for Mitigation on Pre-Condition

PDM Pre-Conditions Curent Situation

Action for Mitigation

1

The non-revenue water section at WASAC
is not subject to large scale reorganization.

1-1 Structure of WASAC was devised on March 2,
2017, but does not lead to the enforcement as
of June 2017. On the project, it is thought that
there is not the substantial influence. Movement
Planning Unit of UWSS  to the direct control of
CEO, movement of the GIS section to under the
WOS unit.

2 WASAC staff do not resign after training by
the Project. 1-2 Not applicable

3 Large scale natural disaster dose not occur. 1-3 Not applicable

Table 1.25  Action for Mitigation on Important Assumption (from Outputs to Project Purpose)

PDM Importance Assumption Current Situation
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(3) Important Assumption on Proceeding Assumptions to Overall Goal 
 

 

 

1-6 Progress of Actions undertaken by JICA 

・ Two project vehicles were provided to the Project for use by JICA Expert Team and CPs in January 

2017.  

・ Procurement of leak detection equipment is in process. These are expected to be procured by July 

2017. 

・ Procurement of equipment such as electromagnetic flow meter, pressure gauge and gate valve for 

monitoring system of 4 branches in Kigali is in process. These are expected to be procured by 

November 2017. 

 

1-7 Progress of Actions undertaken by Rwanda side 

 1)  Completed 

・ Appointment of Management Team and Action team 

・ Isolation plan of 4 branches, decision of boundary line between branches. 

・ Concept Note preparation for decision of branch boundary. 

・ Survey and adjustment to decide to points to be construct the chambers. 

・ DMA formation of Pilot Area 1 and Area 2 (installation of valves, adjustment of tertiary pipe) 

・ Joint visit JICA-WASAC of WASAC’s upcountry branches. 

・ Training in Japan 

 

2)  In progress 

・ Inventory survey is caring out by WASAC team. 

・ Preparation of 5-year Strategic Action Plan for NRW reduction. 

・ Leakage detection work of service connection of customer meter in Pilot Area 1. 

 

1-8 Progress of Environmental and Social Considerations (if applicable) 

No remarkable progress and consideration have been seen. 

Action for Mitigation

1 The Government policy on NRW remains as
highly prioritized.

1-1 Not applicable

Table1.26   Action for Mitigation on Importance Assumptions (from Project Purpose to Overall Goal)

PDM Importance Assumption Current Situation
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1-9 Progress of Considerations on Gender/Peace Building/Poverty Reduction (if applicable) 

No remarkable progress and consideration have been seen. 

1-10 Other remarkable/considerable issues related/affect to the project (such as other JICA's 

projects, activities of counterparts, other donors, private sectors, NGOs etc.) 

SUSWAS Project 

 

2  Delay of Work Schedule and/or Problems (if any) 

2-1 Detail 

1）Delay of preparation of 5-year Strategic Action Plan for NRW reduction (Output 1) 

   Since not enough time was secured to make action plans in the 1st Phase three months behind the 

initial schedule, the Project Team proposed to continue to elaborated action plans in 2nd Phase together 

with WASAC management team and action team. 

   It needs to be elaborate on to produce a more tangible and practical institutional framework. The role 

and responsibilities of the management team in the framework for the NRW reduction plan should be 

confirmed.  

   In the management team meeting held on March 15, 2017, it was decided that the preparation work of 

Action Plan continues into 2nd Phase of the project until the end of August 2017 and the work method. 

The current situation of NRW activities, causes and countermeasures are discussed through the series of 

workshops held from March to May of 2017. As a result, the framework of the Action Plan was finalized 

in the seminar held on May 29, 2017 by WASAC management team and action team.  

   Detail sub-actions of counter measures, working schedule, Bill of Quantity of the activities at each 

responsible sections of Head Office and 20 Branch Offices were listed up as tangible Action Plan for 

5-year, separately, in June and July 2017. 

   Budged for Action Plan will be estimated in August. Action Plan will be finalized and seminar to 

share the result will be held at the end of August 2017. The Action Plan should be approved by Board of 

Directors of WASAC and MININFRA . 

 

2）Delay of Inventory Survey (Output 1) 

   Inventory survey was scheduled to be implemented by local subcontracting on the JICA expart’s side as 
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follows. However as a result of a strong wish by WASAC, it was decided that it will be carried out by 

WASAC, and the JICA expart will provide support for this. 

   However, apart from the following item c, the status of progress is considerably delayed due to 

personnel shortages, etc., so completion was not possible in 1st Phase. Therefore it was decided to deal with 

this by continuing to incorporate the details of this survey into the 5-year Action Plan for NRW Reduction. 

a.  Review and Update of Schematic Transmission Pipeline Map and its Profile 
b.  Review and Update of the Schematic Drawings of Reservoirs and Pumping Stations 

Interconnected by Transmission Pipes Above 
c.  Survey of public taps and customer meters (Survey of Public Taps) 
d.  Survey of public taps and customer meters (Sample Survey of Customer Meters) 

 

3）Procurement of the equipment for water leak detectors  (Output 2) 

   Since the proposed equipment procured by JICA for leak detection could not be delivered before the 

training period in 1st Phase, the training was conducted by using only rented equipment of ultrasonic flow 

meter, headphone-type leak detector, and electronic leak noise detector.  

   The equipment will be expected to deliver in July 2017. 

 

4）Construction of the chambers for installation of the equipment for monitoring system (Output 4) 

   The chambers were designed and construction work has been started from March 2017. The 11 

chambers were constructed in 1st Phase and construction of the remaining 12 chambers are in process. 

The all works will be expected to complete in August 2017. 

 

5）Procurement and installation schedule of the equipment for monitoring system (Output 4) 

   The tender procedure on procurement of the equipment of monitoring system has been started from 

May 26, 2017.  It is supposed the equipment will arrive in November 2017.  Afterward, installation of 

the equipment will be carried out by WASAC as the training under instruction of JICA Expert. 

 

6 ) Indicator of Project Design Matrix (PDM) 

  Draft indicators for Overall Goal, Output 2-1 and Output 3-1 of the PDM will be proposed during the 

third Management Team meeting scheduled in August 2017 and will be accepted in the second SC 

scheduled in September 2017. 
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Table 1.27 PDM of This Project 
Output Objectively Verifiable Indicators 

【Overall Goal】 NRW rate of Kigali city（year 2022 xx %）(to be confirmed during the 
project) 

【Outputs】  
  Output 2． 1：More than XX number of trainees receive training. 

  Output 3. 1：NRW rates are reduced at each pilot area as follows: Pilot Area 1: from 
XX% to XX% and Pilot Area 2 from XX% to XX%. (XX% will be 
determined after baseline NRW rates are established.) 

 

7) Capacity Assessment of the Project 

   The capacity assessment of C/Ps and related sections in Head Office and 6 Branche Offices in Kigali 

city will be carried out through the activities in the 2nd Phase. So, the baseline survey and end line survey 

for capacity assessment will be carried out in the 2nd Phase. 

 

3  Modification of the Project Implementation Plan 

3-1 PO 

As a major modification, the timeline of Activity 1.4-1.10 and Activity 4.3 were shifted to the beginning 

of the 2nd phase from the 1st phase. This modification was reflected as PO.   

Activity 4.4 and 4.5 will be started from March 2018. 

 

3-2 Other modifications on detailed implementation plan 

No major modification was made. 

(Remarks: The amendment of R/D and PDM (title of the project, duration, project site(s), target group(s), 

implementation structure, overall goal, project purpose, outputs, activities, and input) should be 

authorized by JICA HDQs. If the project team deems it necessary to modify any part of R/D and PDM, 

the team may propose the draft.) 

 

4. Preparation of Rwanda Side toward after completion of the Project 

Not applicable. 

 
II. Project Monitoring Sheet I & II   
 
As attached. 
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Project Title: Project for Strengthening Non-Revenue Water (NRW) Control in Kigali City Water Network
Implementing Agency: WASAC
Target Group:WASAC staff engaged in Non-Revenue Water reduction
Period of Project:2019/6/30

Project Site: 4 Branches in Kigali city（Kacyiru, Nyamirambo, Gikondo, NyaruModel Site: 
Important Assumption Achievement Remarks

NRW rate of Kigali city（year 2022 xx
%）(to be confirmed during the project)

Annual report of WASAC

1 5-year Strategic Action Plan for NRW
reduction is approved by the Minister of
Infrastructure.

1 5-year Strategic Action Plan for NRW
reduction approved by the Minister of
Infrastructure

2 Annual action plan regarding NRW
reduction of each branch is reflected in
annual action plan of WASAC

2 Annual action plan of WASAC

3 The management at WASAC
recognizes the effects of NRW
reduction, and approves the budget of
each branch for implementing annual
action plan for NRW water reduction

3 Budget of WASAC

1 Planning capacity of NRW reduction of WASAC is enhanced. 1-1 5 year Strategic Action plan is reviewed
and updated, taking into account of the
results of the Pilot Project.

1-1 Records of the project

1-2 All the project achievements are shared
by WASAC and other concerned parties
by holding seminars

1-2 Records of the project

Structure of WASAC was devised on March 2, 2017, but
does not lead to the enforcement as of June 2017. On the
project, it is thought that there is not the substantial
influence. Movement Planning Unit of UWSS  to the direct
control of CEO, movement of the GIS section to under the
WOS unit.

N/A

・The relevant information are being collected from existing
data and documents.(GIS data, Customer data, PIP:
Performance Improvement Programme, NRW Action Plan,
Questionnaire survey for 20 branches）
・Site visit survey for up-countries Branch offices) was
conducted to get fact-findings of WASAC's NRW reduction

The non-revenue water
section at WASAC is not
subject to large scale
reorganization.

WASAC staff do not resign
after training by the Project.

Large scale natural disaster
dose not occur.

The Government policy on
NRW remains as highly
prioritized.

Overall Goal
 WASAC conducts NRW reduction measures as planned for Kigali city.

Project Purpose

 WASAC's capacity is enhanced to conduct NRW reduction measures as
planned for Kigali city.

Outputs

Project Monitoring Sheet I 　（Revision of　Project Design Matrix）

Version  3
Dated July 31, 2017

Narrative Summary Objectively Verifiable Indicators Means of Verification

by holding seminars.

2 Basic knowledge, skills and technique on NRW control are acquired
by WASAC.

2-1 More than XX number of trainees
receive training.

2-1 Records of the project

2-2 WASAC human resource development
plan includes training programs
prepared by the project.

2-2 Records of the project

conducted to get fact findings of WASAC s NRW reduction
activity for the cause analysis of NRW.
・Inventory survey is being conducted by WASAC
・Since not enough time was secured to make action plans
in the 1st Phase three months behind the initial schedule,
the Project Team proposed to continue to elaborated action
plans in Phase 2 together with WASAC management team
and action team.
・Framework of the Action Plan was finalized in the seminar
held on May 29, 2017 by WASAC management team and
action team.
・Detail sub-actions of counter measures, working schedule,
Bill of Quantity of the activities at each responsible sections
of Head Office and 20 Branch Offices will be listed up as
Action Plan for 5-year separately, in June and July  2017.
・Budged for Action Plan will be estimated in August.
・Action Plan will be finalized and seminar to share the
result will be held at the end of August 2017.
・Implementation of the activities mentioned in Objectively
Verifiable Indicators are planned in upcoming steps during
the 2nd Phase.

・Training on NRW management was conducted
・OJT was conducted on the updating of GIS data base
・OJT was conducted on hydraulic analysis, and pressure
management
・In-room training and OJT on leak detection was conducted.
Since the proposed equipments for leak detection were not
delivered before the timing of the training, only limited rental
equipments were used.  Another training is planed in the 2nd
Phase through the Pilot Project.
・In-room training and OJT on repairing leaking pipes and
installing service connection was conducted and another
training is planed in the 2nd Phase through the Pilot Project

3 WASAC learned how to conduct NRW reduction measures through
the implementation of the Pilot Project.

3-1 NRW rates are reduced at each pilot
area as follows: Pilot Area 1:  from
XX% to XX% and Pilot Area 2 from
XX% to XX%. (XX% will be determined
after baseline NRW rates are
established )

3-1 Records of the project

3-2 Action team members share
experiences at workshops regarding
implementation of the pilot projects.

3-2 Records of the project

3-3 The action team prepares a completion
report of the pilot project.

3-3 Survey plans for locations outside the pilot
project

training is planed in the 2nd Phase  through the Pilot Project.
The materials and equipments to be used for the training
were procured.
・In-room training and OJT on meter reading, billing, customer
services will be conducted in the 2nd Phase  through the
Pilot Project.
・The capacity assessment of C/Ps and related sections in
Head Office and 6 Branche Offices in Kigali city will be
carried out through the activities in the 2nd Phase. So, the
baseline survey and end line survey for capacity assessment
will be carried out in the 2nd Phase.
・Draft indicators for Output 2-1 will be proposed by the
Expert Team during the third Management Team meeting
scheduled on August ** 2017 and will be accepted in the
second SC scheduled beginning of September 2017.
・Implementation of the activities mentioned in Objectively
Verifiable Indicators are planned in upcoming steps during
the 2nd Phase.

・Two pilot areas (Area 1: Kadobogo, Kacyiru Branch,
Area 2: Ruyenzi, New Nyarugenge Branch ) were
selected.
・The preparation work in order to setting up above two
pilot areas (DMAs) was conducted such as procurement
of the equipments and construction of chambers for
inflow measurement, separation of tertiary distribution
pipes for isolation of the area and installation of valves in
the network.
・Implementation of the OJT activity for Area 1 was
planned.
・The baseline survey of pilot areas will be implemented
for NRW reduction.
・Draft indicators for Output 3-1 will be proposed by the
Expert Team during the third Management Team
meeting scheduled on August ** 2017 and will be
accepted in the second SC scheduled  beginning of

4 4 branches in Kigali establish the system to measure NRW rates
accurately.

4-1 NRW rate of each branch is periodically
monitored and reported in PIP
(Performance Improvement Plan) every
month.

4-1 Records of the project ・Isolation plan of 4 branches prepared by WASAC was
reviewed and boundary line was decided.
・Exact locations for the installation of electromagnetic
flowmeters and chambers which flowmeters are installed are
determined by field survey.
・Detailed design  was done for preparation of technical
specifications of the equipment of a monitoring system.
・The chambers were designed and construction work has
been started from March 2017. The 11 chambers were
constructed in Phase 1 and construction of the remaining 12
chambers are in process.
・The tender procedure on procurement of the equipment of
monitoring system has been started from May 26, 2017. It is
supposed the equipment will arrive in November 2017.
・Afterward, installation of the equipment will be carried out by
WASAC as the training under instruction of JICA Expert.
・Implementation of the activities mentioned in Objectively
Verifiable Indicators are planned in upcoming steps during
the 2nd Phase.

September 2017.
・Implementation of the activities mentioned in
Objectively Verifiable Indicators are planned in upcoming
steps during the 2nd Phase.
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Activities Pre-Conditions

1-1 A management team is organized to prepare 5-year Strategic Action
Plan for NRW reduction.

1-2
The management team assesses  NRW reduction measures
currently conducted by WASAC for Kigali city and other secondary
cities (14 branches outside Kigli city), and identifies problems.

1 Experts Dispatch 1 Counterpart

1-3
Based on the problems identified by Activity 1-2, the management
team proposes methods and procedures to conduct NRW reduction
measures by WASAC in the future.

Chief Adviser／Non-Revenue Water
management

Project Director

1-4
The management team undertakes inventory surveys in order to
identify facilities improvement necessary to conduct methods and
procedures proposed by Activity 1-3.

Non-Revenue Water reduction planning Project Manager

1-5
Based on the results of Activity 1-4, the management team prepares
a report on the necessary facilities improvement. GIS Management team members

1-6
The management team identifies organizational and institutional
changes necessary to conduct methods and procedures proposed by
Activity 1-3 and prepares a report.

Hydraulic analysis Action team members

1-7
The management team prioritizes and schedules the conducts of
facilities improvement and organizational and institutional changes
identified by Activities 1-4 and 1-5

Leak detection Other counterparts

1-8 WASAC secures budget in accordance with the priorities of Activity 1-
7 for the next fiscal year.

Pipe repairing and service pipe
connection

1-9
The management team prepares the 5-year Strategic Acton Plan on
NRW reduction that summarizes the achievements from Activities 1-1
to 1-7.

ICT

1-10
The management team holds seminars and presents 5-year Strategic
Action Plan for NRW reduction (Activity 1-8) for WASAC and other
concerned parties.

1-11
The management team reviews 5-year Strategic Action Plan for
NRW reduction, updates it as necessary, and secures the budget for
the next fiscal year.

2 Training 2 Facilities
<Issues and

countermeasures>

1-12
Seminars are organized to present all the achievements of the project
for WASAC and other concerned parties. Training in Japan

Office space for Japanese experts (about
7 experts) at WASAC, office furniture,
internet connections

By a delay, a latest work
version of ArcGIS for the
Kigali city was delivered in

・GIS data base and
hydraulic modeling prepared
by ESRI are available as
scheduled.

The Japanese Side The Rwanda Side

Inputs

internet connections

2-1 Training materials on NRW control are prepared. Training in the 3rd country Training room with the capacity of about
20 persons

2-2 Training on NRW management is conducted for the management
team and WASAC management as necessary.

Space for training on pipe repair and
service pipe connection（40㎡）

2-3 OJT is conducted on the updating of GIS data, using available GIS
data base.

3 Equipment provision Store house for equipment

2-4 OJT is conducted on hydraulic analysis and pressure management,
using available hydraulic models

Leak detection equipment

2-5 In-room training and OJT on leak detection for the pilot project are
conducted with provided equipment

Ultrasonic flow meter with data logger 3 Local cost

2-6 In-room training and OJT on repairing leaking pipes and installing
service connection for the pilot project are conducted

Gate valve, flow meter, and customer
meter for Pilot Project

Cost for administering the Project (utilities
for experts offices, internet services)

2-7
In-room training and OJT on meter reading, billing, customer services
for the pilot project are conducted.

Electromagnetic flow meter and
pressure gauge and gate valve for
isolating 4 branches in Kigal

Cost for import tax, value added tax,
customs, storage, inland transportation,
and others for importing project equipment

2-8 Training materials on NRW are reviewed and updated. Equipment for training on pipe repair
and service pipe connection

Cost for operation and maintenance of
project equipment

2-9
Based on feedback of Activities from 2-5 to 2-8, training programs
are developed and training courses are planned. Mobile GPS

Cost for overtime work, transportation,
accommodation and allowance for
WASAC staff

3-1 An action team is organized to conduct NRW reduction measures at
Pilot Area 1.

Vehicles for Japanese experts

3-2
The action team grasps the current situations of Pilot Area 1 through
reviewing available maps, customer ledgers, surveys, and other
necessary means.

3-3 The action team plans and schedules the implementation of the pilot
project for Pilot Area 1.

3-4 The action team hydraulically isolates Pilot Area 1, and installs flow
meters and pressure gauges at the inlets of the Pilot Area 1

3-5 The action team establishes the baseline NRW rate of Pilot Area 1

3-6
The action team conducts measures for reducing "Apparent Losses"
indicated by the water balance of International Water Association
(IWA) for Pilot Area 1.

3-7 The action team measures NRW after conducting Activity 3-6 and
examines its effectiveness.

3-8 The action team conducts measures for reducing surface leakage

Kigali city was delivered in
WASAC in the end of
September 2016. But
pipeline network information
was insufficient and was in
condition to continue
revising data until a plan of
delivery date in March,
2017.
Therefore it was not able to
utilize ArcGIS effectively for
the decision of
electromagnetic flowmeter
setting position for 4 branch
isolation work. But it was
able to carry out about the
update of the GIS database
which was a subject of the
training on schedule.

In the beginning of
September, WASAC has
already owned a license of
MikeUrban. However, it was
not available it because of
some trouble between Esri
and WASAC. In addition, it
was not able to build the
hydraulic analysis model of
the whole Kigali City
because ArcGIS was not
completed. Temporary
delivery of MikUrban was
made by Esri in the end of
October.3-8 g g

(visible leakage).

3-9 The action team measures NRW after conducting Activity 3-8 and
examines their effectiveness.

3-10 The action team conducts measures for reducing underground
leakage (invisible leakage).

3-11 The action team measures NRW after conducting Activity 3-10 and
examines their effectiveness.

3-12
The action team reviews the results from Activities 3-5 to 3-11, and
undertakes cost-benefit analysis of NRW for each Activity of 3-6, 3-8,
and 3-10.

3-13
The action team summaries activities and results from Activities 3-1
to 3-12, prepares the completion report on the pilot project for Pilot
Area 1, and submits it to the management team.

3-14
The action team holds a workshop and presents the completion
report of the pilot project prepared by Activity 3-13 to WASAC and
other concerned parties.

3-15 Action team conducts activities from Activities 3-1 to 3-14 at Pilot
Area 2.

3-16

Action team prepares manuals on methods and use of survey
equipment learned through the implementation of the pilot project,
and holds seminars in order to share them with WASAC and other
concerned parties.

4-1 Isolation plan of 4 branches prepared by WASAC will be reviewed
and revised as necessary.

4-2
Based on the isolation plan prepared by Activity 4-1,  exact locations
for the installation of electromagnetic flow meters and pressure
gauges are determined by field survey.

4-3
Electromagnetic flow meters and pressure gauges are procured and
installed for isolating 4 branches, and chambers are constructed as
appropriate.

4-4 System input to each of 4 branches is measured

4-5 Based on the results of Activity 4-4, NRW rates for each branch are
calculated and reported.

October.
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Project Title: Project for Strengthening Non-Revenue Water Reduction in Kigali City Water Network

8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6

Equipment handing over to WASAC

not yetActual

Geographic Information System: GIS
Plan 

Actual

NRW Reduction Plan 2（2）
Plan 

Actual

Pipe Repairing and Service Connection （2）
Plan 

Actual

Pipe Repairing and Service Connection （1）
Plan 

Actual

Leak Detection
Plan 

Actual

Hydraulic Analysis
Plan 

Actual

              Project Monitoring Sheet II (Revision of Plan of Operation)

Monitoring

Remarks Issue  SolutionInputs 
Plan 1st Year (16/17) 2nd Year (17/18) 3rd Year (18/19)

Ⅰ Ⅱ ⅢActual Ⅰ Ⅱ Ⅲ Ⅳ Ⅰ Ⅳ

Expert

Chief Adviser/Non-Revenue Water Management
Plan 

Ⅱ Ⅲ Ⅳ

Actual

Adviser/Non-Revenue Water Management
Plan 

Actual

NRW Reduction Plan 1（1）
Plan 

Actual

NRW Reduction Plan 1（2）
Plan 

Actual

NRW Reduction Plan 2（1）
Plan 

Actual

Information and Communication Technology: ICT
Plan 

Actual

2 (C )
Plan accepted in

Lot 1: Equipment for training on pipe repair and service pipe
connection

Plan accepted in
May 2017

handing over to WASAC

Training in Japan

In-country/Third country Training

Activities
Sub-Activities Japan RWANDA

Output 1: Planning capacity of NRW reduction of WASAC is enhanced. 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6

Expert WASAC

Expert WASAC

Expert WASAC

Expert WASAC

Delay
Actual

Framework of Action
Plan was approved in
the seminar on May 29,
2018

Actual

not yetActual

Lot 4: Isolation of 4 Branches (Electromagnetic flow meter,
pressure gauge and gate valve)

Plan expected to provide in
November 2017

Tendering procedure is
still in process

not yetActual

Lot 2: Pilot Projects (Customer Meter)
Plan accepted in

March 2017

Lot 6: Leak Detection Equipment (Ultrasonic flow meter, data
logger, Leak noise correlator, etc)

Plan expected to provide in
July 2017

Procurement procedure is
in process

not yetActual

Lot 3: Pilot Projects (Gate valve, flow meter, and customer meter)
Plan accepted

in May 2017
not yetActual

Lot 7: Mobile GPS, Potable Test meter etc
Plan accepted in

October 2016
not yetActual

Lot 5: Vehicles for Japanese experts
Plan provided in

January 2017
not yetActual

25 persons will be trained in Japan (5, 10, 10)
Plan 

Actual

Plan 
Actual

Plan 1st Year (16/17) 2nd Year (17/18) 3rd Year (18/19) Responsible Organization Issue &
CountermeasuresⅢActual Ⅰ Ⅱ Ⅲ Ⅳ Ⅰ Ⅳ

Plan Member of the Team are
appointed in August 2017

Ⅱ Ⅲ Ⅳ Ⅰ Ⅱ
Achievements

Actual1.1 A management team is organized to prepare 5-
year Strategic Action Plan for NRW reduction.

Plan 

in process
Actual1.2

The management team assesses  NRW
reduction measures currently conducted by
WASAC for Kigali city and other secondary cities
(14 branches outside Kigli city), and identifies
problems.

1.3

Based on the problems identified by Activity 1-2,
the management team proposes methods and
procedures to conduct NRW reduction measures
by WASAC in the future.

Plan 

1.4

The management team undertakes inventory
surveys in order to identify facilities improvement
necessary to conduct methods and procedures
proposed b Acti it 1 3

Plan 

Expert WASAC

Expert WASAC

Expert WASAC

Expert WASAC

Expert WASAC

Expert WASAC

Expert WASAC

Expert WASAC

Expert WASAC

ASAC

1.12
Seminars are organized to present all the
achievements of the project for WASAC and
other concerned parties.

Plan 
Not yet

Actual

Output 2:Basic knowledge, skills and technique on NRW control are acquired by WASAC.
Plan 

2.1

1.11

The management team reviews 5-year Strategic
Action Plan for NRW reduction, updates it as
necessary, and secures the budget for the next
fiscal year

Plan 

Not yet
Actual

1.10

The management team holds seminars and
presents 5-year Strategic Action Plan for NRW
reduction (Activity 1-8) for WASAC and other
concerned parties.

Plan 

Not yetActual

1.9

The management team prepares the 5-year
Strategic Acton Plan on NRW reduction that
summarizes the achievements from Activities 1-1
to 1-7.

Plan 

Not yet
Actual

1.8
WASAC secures budget in accordance with the
priorities of Activity 1-7 for the next fiscal year.

Plan 
Not yetActual

Not yet
Actual

1.7

The management team prioritizes and schedules
the conducts of facilities improvement and
organizational and institutional changes identified
by Activities 1-4 and 1-5.

Plan 

Not yetActual

1.5
Based on the results of Activity 1-4, the
management team prepares a report on the
necessary facilities improvement.

Plan 
Not yetActual

Training materials on NRW control are prepared.

proposed by Activity 1-3.

1.6

The management team identifies organizational
and institutional changes necessary to conduct
methods and procedures proposed by Activity 1-
3 and prepares a report

Plan 

Completed
Actual

Expert WASAC

Expert WASAC

Expert WASAC

Expert WASAC

Expert WASAC

Expert WASAC

Expert WASAC

Expert WASAC

Training on NRW management is conducted for
the management team and WASAC
OJT is conducted on the updating of GIS data,
using available GIS data base.
OJT is conducted on hydraulic analysis and
pressure management, using available hydraulic
models.
In-room training and OJT on leak detection for
the pilot project are conducted with provided
equipment.
In-room training and OJT on repairing leaking
pipes and installing service connection for the
pilot project are conducted.

Actual

Actual

Plan 

2.8 Training materials on NRW are reviewed and
updated.

In-room training and OJT on meter reading,
billing, customer services for the pilot project are
conducted.

Plan 
Not yet

Plan 
Not yet

in process

in process
Actual2.5

Actual2.7

Plan 
in processActual

Completed
Actual2.3

Plan 
CompletedActual2.4

Plan 
Completed

Actual2.2

Plan 

Plan 

2.6

2.9
Based on feedback of Activities from 2-5 to 2-8,
training programs are developed and training
courses are planned.
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Expert WASAC

Expert WASAC

Expert WASAC

Expert WASAC

Expert WASAC

Expert WASAC

Expert WASAC

Expert WASAC

Expert WASAC

Expert WASAC

Expert WASAC

3.4
The action team hydraulically isolates Pilot Area
1, and installs flow meters and pressure gauges
at the inlets of the Pilot Area 1.

3.5
The action team establishes the baseline NRW
rate of Pilot Area 1.

3.2

Plan 
Not yet

A t l3.11
The action team measures NRW after
conducting Activity 3-10 and examines their

Plan 
Not yetActual3.10

The action team conducts measures for reducing
underground leakage (invisible leakage).

Plan 
Not yet

Actual3.9
The action team measures NRW after
conducting Activity 3-8 and examines their
effectiveness.

Plan 
Not yet

Actual3.8
The action team conducts measures for reducing
surface leakage (visible leakage).

Plan 
Not yetActual3.7

The action team measures NRW after
conducting Activity 3-6 and examines its
effectiveness.

Plan 

Not yet
Actual3.6

The action team conducts measures for reducing
"Apparent Losses" indicated by the water
balance of International Water Association (IWA)
for Pilot Area 1.

The action team grasps the current situations of
Pilot Area 1 through reviewing available maps,
customer ledgers, surveys, and other necessary
means.
The action team plans and schedules the
implementation of the pilot project for Pilot Area
1.

Plan 
Not yet

Actual

Plan 
CompletedActual

Plan 
3.3 Actual

Output 3:  WASAC learned how to conduct NRW reduction measures through the implementation of the Pilot Project.
Plan 

3.1
An action team is organized to conduct NRW
reduction measures at Pilot Area 1.

Member of the Team are
appointed in August 2017Actual

Plan 

Completed

Actual Completed

Procurement of Equipment and Construction of Chamber

Expert WASAC

Expert WASAC

Expert WASAC

Expert WASAC

Expert WASAC

Expert WASAC

Expert WASAC

Expert WASAC

Actual

4.3

Electromagnetic flow meters and pressure
gauges are procured and installed for isolating 4
branches, and chambers are constructed as

Plan 

Plan 

4.2

Based on the isolation plan prepared by Activity
4-1,  exact locations for the installation of
electromagnetic flow meters and pressure
gauges are determined by field survey.

4.1
Isolation plan of 4 branches prepared by WASAC
will be reviewed and revised as necessary.

Plan 

Output 4: 4 branches in Kigali establish the system to measure NRW rates accurately.
Plan 

Not yetActual3.16

Action team prepares manuals on methods and
use of survey equipment learned through the
implementation of the pilot project, and holds
seminars in order to share them with WASAC
and other concerned parties.

Plan 
Not yet

Actual3.15
Action team conducts activities from Activities 3-
1 to 3-14 at Pilot Area 2.

Plan 

Not yetActual3.14

The action team holds a workshop and presents
the completion report of the pilot project prepared
by Activity 3-13 to WASAC and other concerned
parties.

Plan 

Not yetActual3.13

The action team summaries activities and results
from Activities 3-1 to 3-12, prepares the
completion report on the pilot project for Pilot
Area 1, and submits it to the management team.

Plan 

Not yet
Actual3.12

The action team reviews the results from
Activities 3-5 to 3-11, and undertakes cost-
benefit analysis of NRW for each Activity of 3-6,
3-8, and 3-10.

Not yet
Actual3.11 conducting Activity 3-10 and examines their

effectiveness.

Actual

Actual Procurement of Equipment

Construction of Chamber

Installation of Equipment

Expert WASAC

Expert WASAC

8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6

Actual

Progress Report Plan 
Actual

Ⅲ

4.5

appropriate.

Plan 

Monitoring Plan
Plan 

Duration / Phasing

4.4 System input to each of 4 branches is measured.
Plan 

Actual

Plan 
Actual

Based on the results of Activity 4-4, NRW rates
for each branch are calculated and reported.

2nd Year (17/18) 3rd Year (18/19)
Issue 

ⅡⅠ

1st Year (16/17)
Solution

Ⅳ Ⅰ Ⅱ Ⅲ Ⅳ Ⅰ Ⅱ Ⅲ Ⅳ

Monitoring
Actual

Remarks

Steering Committee Plan Project Kick-off meeting was
held on Aug. 18, 2016.Actual

Set-up the Detailed Plan of Operation Plan Work Plan was submitted to
WSAC on Aug. 18, 2016.Actual

Submission of Monitoring Sheet Plan 
Actual

Monitoring Mission from Japan Plan 
Actual

Actual

Joint Monitoring Plan 
Actual

Reports/Documents
Post Monitoring Plan 

Inception Report Plan 
Actual

Project Completion Report Plan 
Actual

Actual

Public Relations
Seminars and Workshops Plan 

Procurement of Equipment

Construction of Chamber

Installation of Equipment
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TO CR of JICA RWANDA OFFICE 

PROJECT MONITORING SHEET 
 

Project Title: Project for Strengthening Non-Revenue Water (NRW) Control in  
      Kigali City Water Network   
Version of the Sheet : Ver.4 （Term: July, 2017 – July, 2018: 2nd Phase） 

Name: Shigeo OTANI   
Title: Chief Advisor/ Non-Revenue Management 
Submission Date: August 27, 2018 

I. Summary 

1 Progress 

1-1 Progress of Inputs 

1-1-1 Japan Side 

(1)  List and Assignment Terms of Japanese Experts 

a. Working in Rwanda 
                Table 1.1 Assignment Term in Rwanda (Phase 2) Working in Japan 

  
  Field in Charge Name 

Duration 
MM 

From To 

1 Chief Adviser/Non-Revenue Water 
management Shigeo OTANI 

2017/8/5 2017/10/16 2.43 
2018/3/18 2018/5/16 2.00 

      
      
      

2 
  

Adviser/Non-Revenue Water 
Management Hiroyuki HIGUCHI 

2017/8/5 2017/9/17 1.47 
2018/5/24 2018/7/12 1.27 

3 
  
  
  
  

NRW Reduction Plan 1（1） Chiaki SUZUKI/ 
Hiroyuki YAMAGUCHI 

2017/8/5 2017/9/23 1.67 
2018/1/16 2018/3/1 1.50 
2018/5/9 2018/7/7 1.77 

      
      

4 
  
  
  

NRW Reduction Plan 1（2） Hiroyasu YODA 

2017/11/8 2017/12/22 1.50 
2018/3/18 2018/5/16 2.00 

      
      

5 NRW Reduction Plan 2（2） Nobuyuki TSUTSUI 2017/8/5 2017/9/3 1.00 
6 Leak Detection Junichi TAKAHASHI 2017/12/3 2018/2/15 2.50 

7 Pipe Repairing and Service 
Connection（1） Tokiya MOMOZONO       

8 ICT Marcel Brouwer       
Total MM 19.11 

Note: Man Month (MM) 

 
b. Working in Japan 

 

tsutsui
テキスト ボックス
Ver.4
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                   Table 1.2 Assignment Term in Japan 
No. Field in Charge Name Duration MM From To 

1 Chief Adviser/Non-Revenue Water 
management Shigeo OTANI 2018/6/4 2018/6/8 0.25 

7 Pipe Repairing and Service Connection（1） Tokiya MOMOZONO 
2017/8/1 2017/8/10 0.40 

2017/10/30 2017/11/9 0.40 
Total M/M 1.05 

   Details of each expert’s assignment are shown in the Plan of Operation (see Project Monitoring 

Sheet-II "Plan of Operation"). 
 
(2) List of Equipment Provided for the Project 

Table 1.3 List of Equipment 
Equipment to be Procured (1): Procurement in Rwanda 

Lot Item Contents Unit Quantity Executor Status 
Handing over 
to WASAC 

Lot 1 Output 2 
Materials and equipment for 
training for pipe repairing and 
service connection 

set 1 
Consultan

t 
May. 2017 
Completed 

not yet 

Lot 2 Output 3 Customer meter DN15mm sets 400 
Consultan

t 
Feb. 2017 
Completed 

not yet 

Lot 3 
Output 3: Pilot 
Project (2sets） 

Flow Meter, Gate Valve, Pressure 
gauge,  etc. 

set 1 
Consultan

t 
May. 2017 
Completed 

not yet 

Lot 4 
Output 4:  Isolation 
of 4 Branch 

Electric magnetic flow meter, 
Mechanical flow meter, Pressure 
gauge, Gate valve, etc. 

set 1 
JICA 
office 

June 2019  
Scheduled 

not yet 

Lot 5 
Vehicles for JICA 
use 

Minibus and Pickup Units 2 
JICA 
office 

Jan. 2017 
Completed 

not yet 

 
Equipment to be Procured (2): Procurement in Japan 

Lot Item Contents Unit Quantity   Schedule 
Handover to 

WASAC 

Lot 6 

Output 2:  Leak 
detection equipment 
（for Two Branches 
of Pilot project and 
NRW Team) 

Potable Ultrasonic Flow Meter, 
Flow & Pressure Logger 2ch, 
Leak Noise Correlator, Leak 
Detector (Headphone type), Pipe 
Locator, etc. 

sets 3 
JICA  
HQ 

Jul. 2017 
Completed 

not yet 

Lot 7 
Survey Equipment 
for Output 2and 3 

Potable GPS, Potable Test Meter, 
Residual Chlorine Test Meter, 
Potable Electric conductivity 
Meter 

set 1 
Consultan

t 
Oct. 2016 
Completed 

not yet 

 
Note: Those items are used for the training activity during the Project period. 
 The above mentioned equipment except Lot 5 should be handed over to WASAC immediately after 

delivery and WASAC will maintain them. The equipment of Lot 5 will be managed by the JICA Expert 
Team during the Project period and shall be handed over to WASAC at the end of the Project period 

 

1-1-2 Rwanda Side 

(1) Counterpart 
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Table 1.4 List and Assignment Terms of Counterparts 

 

From To

Steering Committee (SC)

1 Chairman CEO of WASAC James Sano Aug, 2016 Sept. 2017

Aime Muzora Sept, 2017 Present

2 Project Director Director of UWSS Methode Rutagungira Aug, 2016 Present

3 Project Manager Manager of NRW, UWSS Jean Berchmas  Bahige Aug, 2016 Present

4 Management Team Aug, 2016 Present

5 Officials from MINIFRA Aug, 2016 Present

Project Director and Manager

1 Project Director Director of UWSS Methode Rutagungira Aug, 2016 Present

2 Project manager Manager of NRW, UWSS Jean Berchmas  Bahige Aug, 2016 Present

Management Team (9 persons)

1 Leader Director of UWSS Methode Rutagungira Aug, 2016 Present

2 Co-leader Director of CS Lucien Ruterana Aug, 2016 Sept. 2017

Felix Gatanazi(Acting) Sept. 2017 March, 2018

James Mwijukye March, 2018 Present

3 Co-leader Director of CFO Joseph Ruhingura Aug. 2016 Sept. 2017

Samson Hategekimana(Acting) Sept. 2017 March, 2018

Ceaser Nkusi Nkwesi March, 2018 Present

4 Member Manager of NRW, UWSS Jean Berchmas  Bahige Aug. 2016 Present

5 Member
Manager of Water Operation
Services, UWSS Innocent Gashugi Aug. 2016 Present

6 Member Manager of Utility Planning Services,
UWSS

Dominic Murekezi Aug. 2016 Present

7 Member Manager of Revenue Management
Services, CS

Alex  KANSIIME March, 2018 Present

8 Member Head of billing and revenue
collection, CS:

Désiré Kayiru Aug. 2016 Present

9 Member
Manager of Customer Service
Management, CS Felix Gatanazi Aug. 2016 Present

10 Member Head of Marketing Marie Therese Masimbi Jan. 2016 Present

Action Team (31 persons)

1 Leader
Head of leak detection and pressure
management, NRW, UWSS Désiré Ntamuturano Aug. 2016 Present

2 Co-Leader Kachiru Branch Manager Musabyeyez Jeanne Aug. 2016 Present

3 Co-Leader Gikondo Branch Manager Mutamba Jane Aug. 2016 Sept. 2017

Mr.Tuyisenge Vedaste Sept. 2017 Present

4 Co-Leader Nyarugenge Branch Manager Byamugisha Bernard Aug. 2016 Present

5 Co-Leader Nyamirambo Branch Manager Saranda Catherine Aug. 2016 Present

6 Co-Leader Kanonbe Branch Manager Aimable Ndagijimana Aug. 2016 Sept. 2017

Mr.Mukiza Anaclet Sept. 2017 Present

7 Co-Leader: Remera Branch Manager Remera Branch Manager Gilbert Mulindabigwi Aug. 2016 Present

8 Member
Head of zoning and mapping
services, NRW, UWSS Jean Paul Kayitare Aug. 2016 Present

9 Member Head of water distribution services,
WOS, UWSS

Anselme Mugabo Kimenyi Aug. 2016 Sept. 2017

Celestin Mwambutsa Oct. 2017 Present

10 Member
Leak detection and pressure
management Officer Celestin Mwambutsa Aug. 2016 Oct. 2017

11 Member Fraud Investigation Officer Viateur Munyanshongore Aug. 2016 Present

12 Member Mapping Officer Claudien Mazimpaka Aug. 2016 Present

13 Member Head of meter management services Felecien Niringiyimana Oct. 2016 Present

14 Member Water Distribution Officer of each
Branch

Kacyiru, Ntarugenge, Nyamiranbo,
Kanombe, Remera

Aug. 2016 Sept. 2017

Kacyiru, Ntarugenge, Nyamiranbo,
Kanombe, Remera (replacement) Oct. 2017 Present

15 Member Customer Service Officer of each
Branch

Aug. 2016 Present

16 Member Billing Officer of each Branch Aug. 2016 Present

Duration
Field in Charge NameNo Position
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Table 1.5  Responsible persons for output activities  
Output Name NRW section lower organization 

Output 1 Jean Berchmas BAHIGE   Manager of NRW, UWSS 
Output 2 Celestin MWAMBUTSA  Head of water distribution services, WOS, UWSS 

Output 3 Désiré NTAMUTURANO 
 Head of leak detection and pressure management, NRW, 
UWSS 

Output 4 Jean Paul KAYITARE  Head of zoning and mapping services, NRW, UWSS 
 
 
(2)  Facilities 

-  Office space for Japanese experts at WASAC Head Office, office furniture 

- Training room with the capacity of about 20 persons 

- Space for training on pipe repair and service pipe connection  

- Store house for procured equipment 

 
(3) Local Cost 

- Cost for administering the Project (utilities for expert offices, internet services) 

- Cost for overtime work, transportation, accommodation and allowance for WASAC staff 

 
1-2 Progress of Activities 

1-2-1: Activities relevant to the entire Project 

(1) Start-up Meeting of the Project for 2nd Phase 

  Start-up Meeting of the Project was held Aug. 9, 2017 with participation of members of Management 

Team and Action Team. The main topics of the meeting were as follows: 

  -  Submission of Progress report (Part 1), Monitoring Sheet (Ver. 3), Work Plan (Ver. 3) 

  -  Brief explanation of Project implementation for Phase 2 

  -  Schedule of Management Team Meeting (Joint Monitoring) and Steering Committee (SC) 
 
(2) Management Meeting (Joint Monitoring) 

   In the third joint monitoring conducted at the management team meeting held on August 9, 2017, 
the Work Plan of Phase 2 and Monitoring Sheet (Ver.3) were submitted. The topics for discussion of 
the past joint monitoring are shown below. 
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Table 1.6 Main items checked and actions taken in the joint monitoring 

No. Implementation 
period Main items checked and actions taken Changes to R/D, 

PDM, PO, etc. 
Version 1 September 15, 2016 None in particular None 

Version 2 March 15, 2017 

・ The activities of Output 1 (Activities 1.2 to 1.10) 
have been extended for about 3 months 

 → To be completed by the end of August 2017 
・ The activities of Output 4 (Activity 4.3) has been 

extended due to the delay in procurement of 
equipment 

 → Activities to continue in Phase 2 

PO Version 1 
→PO Version 2

Version 3 Aug 9, 2017 

・Joint Monitoring 
 Progress of each activity (preparation of 5YSP, 
Technical training, Pilot project, Isolation of 4 
branches, Equipment procurement, others) 
・Work Plan for Phase 2 Outputs 
・Contents and implementation schedule of the 
Pilot Project  

PO Version2 
→PO Version3

Version 4 
Scheduled at August 
2018 (before 
Monitoring Mission) 

Progress until June 2018 of Phase2 
Achievements, issues and challenges  

 

 (3) Steering Committee (SC) 

The second Steering Committee meeting was held on October 12, 2017 with the participation of 
members of the Management Team, Action Team and MININFRA.  In the SC meeting, the following 
items were approved.  

1) Project monitoring 

Based on Monitoring Sheet Ver.3 submitted on August 9, 2017, the progress of the Project was 
confirmed. The 5-year Strategic Action Plan (5YSAP) for NRW reduction which was due to be 
completed in August 2017 was somewhat delayed, but its completion as a draft report by the end of 
September was approved. After official approval by a WASAC senior management meeting and the 
board of directors, it was decided to carry out the individual activities with the regular budget from 
October 2017. 

2) Phase 2 Work Plan (Ver.3) 

The content of the Phase 2 Work Plan, which was submitted to the Management Team on August 9, 

was approved. 

3) Various indexes of the project 

    Concrete numerical values were decided for the indicators shown in the table below. 
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Table 1.7  PDM of the Project 
Narrative Summary Objectively Verifiable Indicators 

【Overall Goal】 
WASAC conducts NRW reduction 
measures as planned for Kigali city. 

 
NRW rate of Kigali city（year 2022: xx %） 

【Project Purpose】 
WASAC's capacity is enhanced to conduct 
NRW reduction measures as planned for 
Kigali city. 

1：5-year Strategic Action Plan (5YSP) for NRW reduction is approved by 
the MININFRA. 

2：Annual action plan regarding NRW reduction of each branch is 
reflected in annual action plan of WASAC 

3：The management at WASAC recognizes the effects of NRW reduction, 
and approves the budget of each branch for implementing annual 
action plan 

【Outputs】 
Output 1.  
Planning capacity of NRW reduction of 
WASAC is enhanced. 

1：5YSP is reviewed and updated, taking into account of the results of the 
Pilot Project. 

2：All the project achievements are shared by WASAC and other 
concerned parties by holding seminars. 

Output 2．  
Basic knowledge, skills and technique on 
NRW control are acquired by WASAC. 

1：More than XX number of trainees receive training. 
2：WASAC human resource development plan includes training programs 

prepared by the project. 
Output 3.  
WASAC learned how to conduct NRW 
reduction measures through the 
implementation of the Pilot Project. 

1：NRW rates are reduced at each pilot area as follows: Pilot Area 1: from 
XX% to XX% and Pilot Area 2 from XX% to XX%.  

2：Action team members share experiences at workshops regarding 
implementation of the pilot projects. 

3：The action team prepares a completion report of the pilot project. 

Output 4.  
4 branches in Kigali establish the system 
to measure NRW rates accurately. 

 
1：NRW rate of each branch is periodically monitored and reported in PIP 

(Performance Improvement Plan) every month. 

 
             Table 1.8  Determinations of Indicators 

Output Objectively Verifiable Indicators 

【Overall Goal】 NRW rate of Kigali city（year 2022 25 %）(to be confirmed during the 
project) 

【Outputs】  
  Output 2． 1：More than 300 number of trainees receive training. 
  Output 3. 1：NRW rates are reduced at each pilot area as follows: Pilot Area 1: from 

37% to 20% and Pilot Area 2 from XX% to XX%. (XX% will be 
determined after baseline NRW rates are established.) 

Note:・25%: Targeted value 25% (2021/22) of five years business plans revised by NRW 5YSP  

    ・300 people: Estimate it from the training results of first Phase  

      ・36%: Average NRW rate for June, July and August in Pilot Area 1.  

This was corrected to 37% in the review of March 2018. 

      ・20%: Targeted value that was made from targeted value 25% of business plans for five years 
 

4) Assessment of project capability (capacity assessment: CA) 

The capacity assessment on this project shall be implemented in accordance with the work items prescribed 

in the NRW Reduction 5-year Strategic Plan, and the targeted outputs of this project and the capabilities of 
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each of the relevant WASAC departments/sections indicated in the Strategic Plan shall be assessed. 

 
The results of holding SC meetings and future plans and agenda are as shown in the table below. 

Table.1.9 The held time of the SC meeting and the agenda 
Time Holding time Theme, contents 

1st April 3, 2017 ・Discussion of the work plan (WP1), approval 
・Confirmation of the Rwandan side burden matter 

2nd October 12, 2017 

・Progress confirmation of the project 
・Common knowledge of the NRW reduction 5YSP  
・Approval of the second work plan 
・About the enforcement of the project evaluation 

3rd At the time of Project Monitoring 
in August, 2018 

・Result of Joint Monitoring 
・ Procurement and Installation Plan of the Equipment for 
Monitoring System 
・Monitoring result of the JICA Monitoring Survey Mission 

4th At the time of project completion, 
scheduled in May 2019  

・Result of Joint Monitoring 
・Monitoring result of the JICA Monitoring Survey Mission 

 

(4) Weekly Meeting 

   As a rule, PIM meetings are held at the end of every week and the activities for the week are reported, 

the activities scheduled for the following week are confirmed and pending issues, matters of concern, 

requests, etc., are discussed. The meetings are also utilized as a venue for training through seminars and 

workshops on matters proposed by the experts, etc. Meetings have been held sixty times as of the end 

of May 2018 (including thirty times in Phase 1). 

 (5) Project Progress Report (Part 1) 

   Project Progress Report (Part 2) was submitted to JICA and WASAC at the end of June 2018 and in 

August, respectively.  

 

1-2-2: Training in Japan and in the 3rd Country 

 (1) Training in Japan 

Table 1.10 Implementation Statuses of Training in Japan 
No Timing Field of training Trainees Training Themes 

1 January 23 
to 31, 2017 

Management 
Team 5 

- Introduction to water service management and NRW 
- Outline of water facilities in Yokohama and Kobe Cities and 
other matters 

2 August 14 
to 30, 2017 

Business 
affairs and GIS 
matter 

5 

- Introduction to water service management and NRW 
- Customer information management, meter management and 
reading, and water service management 
- Examples of how local governments utilize GIS, purposes of use, 
and other matters 

3 Nov. 13 to 
30, 2017 

Technical 
matter 5 Introduction to NRW, pressure management, leak detection, 

distribution management, and other matters 
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(2)  Training in the 3rd country 

Training in the 3rd country was conducted in Kenya as shown in the table below. 

Table 1.11 Training in the 3rd country 
No Timing Field of training Trainees Training Themes 

1 May 7 to 
10, 2018 

Management 
Team 2 An introduction and discussion of activity on NRW reduction 

carried out in each other's countries. 

 

1-2-3: Activities of Output 

【Activities of Output 1】: 

 Planning capacity of NRW reduction of WASAC is enhanced. 

1-1 A management team is organized to prepare 5-year Strategic Plan (5YSP) for NRW reduction. 

The member of the management team and action team were appointed formally and teams were 

organized in August 2016 by CEO, but CEO of WASAC Mr. James Sano retired on September 1, 2017, 

and Mr. Aime Muzora who was a director of MININFRA took office as a successor. Following this, 

there were personnel changes and the resignation of the WASAC staff in September and had the effect 

in a management team and action team partly.  

 a. Management Team   

The directors of commercial and financial departments resigned, and successors took office. 

Table 1.12  Movement of Management Team 
Section Predecessor Acting New appointment 

Director CS Lucien Ruterana Felix Gatanazi  James Mwijukye 
Director CFO Joseph Ruhinyura Samson Hategekimana Ceaser Nkusi Nkwesi 

 

c. Action Team 

There was the transfer of two directors of Gikondo and Kanonbe, and five WDO of Kacyiru, 

Nyarugenge, Nyamirambo, Kanombe, Remera. But three peoples of the WDO are reliefed between 

the branches in the Kigali city. 

Table 1.13  Movement of Action Team 
Branch Predecessor New appointment 

Branch Manager   
 Gikondo Mutamba Jane Tuyisenge Vedaste (from Bugesera) 
 Kanombe Aimable Ndagijimana Mukiza Anaclet (from Nyagatare) 
WDO   
 Kacyiru  Claudien Ruwabuneza Alexis Dushimimana (from HQ) 
x Nyarugenge  Damascene Nsengimana Etienne Rutagengwa (from Remera) 
 Nyamirambo  Pierre Claver Mukimbiri Noel Kanamugire (from HQ) 
 Kanombe  Antoine Muhawenimana? Pierre Claver Mukimbiri (from Nyamirambo) 
 Remera Etienne Rutagengwa Damascene Nsengimana (from Nyarugenge) 
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1-2 The management team assesses NRW reduction measures currently conducted by WASAC for 
Kigali city and other secondary cities (14 branches outside Kigali city), and identifies problems. 

Problems and causes about NRW have been extracted in workshops which were held in succession 
in the first Phase. 

                Table 1.14  Process of Assess NRW Reduction Measures 

No Item Implementation 
period Details 

1 
Distribution of 
questionnaires to the 20 
branches 

Sept. 2016 

Organization, outline of water supply facilities, 
customer information, NRW percentage, flow rate 
meters, water leakage investigation equipment, pipe 
repair equipment, water theft, water meters, etc. 

2 Analysis of questionnaires Sept.-Oct.2016  
3 Seminar  Nov. 8, 2016 on the questionnaire analysis results 

4 
Field surveys and reporting 
and issue identification at 
weekly meeting 

Sept.2016 to March 
2017 

Confirmation of questionnaires, visits to facilities, 
interviews with branch managers, operators, etc., 
sharing survey results.  

5 NRW strategic action plan 
workshop GP1 March 20-22, 2017 NRW reduction plan: Workshop on identification 

of issues 

 

1-3 Based on the problems identified by Activity 1-2, the management team proposes methods and 
procedures to conduct NRW reduction measures by WASAC in the future. 

   From the information obtained in Activity 1-2 and the survey of the 6 branches within Kigali City 

and the existing water supply facilities (field surveys, questionnaires, GIS, water consumption data), the 

issues were identified, and the countermeasures and orders of priority as of November 2016 were 

summarized. 

   Thereafter a series of workshops were held, based on the wishes from the WASAC side for more 

detailed investigation of the issues and causes. The framework of the 5YSP for NRW Reduction 

formulated through the workshops.  

   Table 1.15  Process of workshop for 5YSP for NRW reduction 
No Item Date Details 

1 GP2 April 5-6, 2017 Workshop to analyze causes, formulate measures, and 
select components 

2 GP3 April 21, 27-28, 2017 
Workshop to compare and combine the issues identified by 
JICA specialists and the issues and measures identified by 
WASAC 

3 GP4 May 5, 12, 15 and 22, 2017
Workshop regarding the selected components, formulation 
of order of priority of countermeasures, and establishment 
of framework 

4 Seminar May 29, 2017 The framework for the 5-year Action Plan for NRW 
Reduction was approved 

5 GP5 August and September, 2017 Formulation of specific action plan for corresponding 
measures. Preparation of Final Draft Report of 5YSP 

6 GP6 October 4, 2017 Joint workshop (management team, action team, 6 branch 
managers), discussion of Final Draft 
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   In the table, the methods of dealing with issues were grouped, forming 5 main compornents and 

grouped in 42 countermeasures (133 specific actions), to form the main components of the 5YSP. These 

were classified based on the International Water Association (IWA) water balance table.  Also the year 

of implementation and sections responsible were formulated. The framework for the 5YSP was 

approved by the seminar held on May 29, 2017. 

1-4 The management team undertakes inventory surveys in order to identify facilities improvement 

necessary to conduct methods and procedures proposed by Activity 1-3. 

The inventory survey was carried out by the GIS team of WASAC, and the preparation of the 

schematic layout drawing of the distribution reservoir facilities was completed in October, 2017.  

However, as a result of on-site verification of the results, many deficiencies were recognized and the 

work need to be performed a second time because the results would not withstand actual use. It is 

desirable that this work is performed in the 5YSP activities. 

 
1-5 Based on the results of Activity 1-3 and 1-4, the management team prepares a draft of 5YSP.  

The final draft report of 5YSP was completed in the end of September, 2017, and the report was 

discussed in the workshop which called a branch manager and the main staff of the Kigali city 6 Branch 

on October 4. With that in mind, in the second SC held on October 12, 2017, under participation of 

MNINFRA and the management team and the action team of WASAC, common knowledge and the 

agreement formation of 5YSP (Final Draft) was planned between all related sections. Afterwards, 

furthermore discussions were carried out mainly by NRW unit to make it practice, and a monitoring 

plan of implementation of 5YSP was added.  

・ Workshop      ：October 4, 2017 

・ Steering Committee  ：October 12, 2017 

 
1-6 The management team identifies organizational and institutional changes necessary to conduct 

methods and procedures proposed by Activity 1-3 and prepares a report. 

WASAC management recognized the importance of the institutional reorganization and currently 
the structure is been revised by senior management. This new structure is also intended to enhance NRW 
management mainly by emphasizing on some activities such as data analysis, water leak detection, water 
leak repairs, etc., which is insufficient at present. 

A monitoring team consisting of six senior managers has been appointed by WASAC management to 
carry out monitoring of the implementation of the 5YSAP. 
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1-7 The management team prioritizes and schedules the conducts of specific actions of 5YSP  

The yearly implementation schedule of each specific action was prepared. As a future issue, it is 

required the detail action plan including the procurement of the logistics (survey, repairing, vehicle etc.) 

at each section of the head office and branch offices.  

The specific action in 5YSP which is able to be performed in the annual action plan of each branch 

will be implemented sequentially for the time being. 

Project manager and a JICA expert visited all 20 branches from early April to early July of 2018 to 

explain contents and the templates of monthly report of 5YSP. 

 

1-8  WASAC secures budget in accordance with the priorities of Activity 1-7 for the next fiscal 

year. 

The budget for the financial year (July 2018 to June 2019) was scheduled to be added and amended 

with the approval of the 5YSP Report by the WASAC Board. There is not influence in particular about 

the implementation for the time being, because most of the activity for NRW reduction was in the normal 

budget (Utility Budget: Flow expense and OPEX: maintenance expense)  
  

1-9  The management team prepares the 5YSP that summarizes the achievements from Activities 1-1 

to 1-7. 

The management meeting collected all managers of DUWSS, all section heads was held on 

November 14, 2017, and the latest edition of the report was explained. It was decided to change its name 

from "5-year strategic action plan (5YSAP)" to "5-year strategic plan (5YSP)” in the meeting. A result 

was reported to CEO and each Branch Manager on the next day. 

A report was submitted to the Senior Management Team by the project director Mr. Methode on 
December 15, and the report was approved in the Senior Management Meeting held on February 12, 
2018.  5YSP was finally officially approved by the WASAC Board of Directors on April 27, 2018. 
After responding to the comments received, the final approval of the WASAC Board of Directors was 
obtained on April 27. Implementation of the plan has been delayed by 1 year relative to the schedule, 
and will be commenced in fiscal year 2018/2019. 

 
1-10 The management team holds seminars and presents 5YSP (Activity 1-8) for WASAC and other 

concerned parties.   
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5YSP was shared with the relevant persons in MININFRA and WASAC at the SC meeting 

on October 12, 2017. 

 

1-11  The management team reviews 5YSP for NRW reduction, updates it as necessary, and secures 

the budget for the next fiscal year. 

     5YSP is updated as necessary. It is scheduled to be updated in October, 2018 and March, 2019, 

based on the result of the Pilot Projects for Output 3. 
 

1-12  Seminars are organized to present all the achievements of the project for WASAC and other 

concerned parties. 

It is scheduled for March 2019. 

 

【Activities of Output 2】: 

Basic knowledge, skills and technique on NRW control are acquired by WASAC. 

2-1 Training materials on NRW control are prepared. 

The training materials (text, presentation materials, etc.) in each field were prepared at each time. 

 
2.2 Training on NRW management is conducted for the management team and WASAC management as 
necessary. 

Awareness of NRW management has been deepened by implementation of training in Phase 1, and, 
through the series of workshops held in the process of formulating the 5YSP.  

Table 1.16   Output of Training in NRW Management 

Required Capacity Training Item Achievements and Challenges 

Understanding of definition 
of NRW and components of 
NRW 

General items 
Sufficient understanding of the components of 
NRW, in accordance with the definitions of the 
IWA. 

Preparation of NRW 
reduction action plan 

5YSP 
Understanding of the details of countermeasures 
and activities through the process of study of the 
preparation of the 5YSP. 

Implementation, 
management and monitoring 
of NRW reduction action 
plan  

5YSP Preparation of activity monitoring report format. 

Evaluation of NRW 
reduction activities 

Pilot Project capacity (Cost-
benefit analysis) 

Implementation of training in accordance with the 
progress of the Pilot Project. 

Analysis of NRW 
components 

Pilot Project capacity (Water 
distribution analysis) 

Implementation of training in accordance with the 
progress of the Pilot Project. 
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Preparation of NRW 
reduction measures manual 

Pilot Project capacity 
(Implementation manual) 

Implementation of training in accordance with the 
progress of the Pilot Project. 

 
2.3  OJT is conducted on the updating of GIS data, using available GIS data base. 

Training relating to updating of GIS data has already been completed (Phase 1 August to November 
2016). The timing of development of WASAC GIS data (pipe network data, customer data) by ESRI 
and introduction of software (ArcGIS) was unclear, so it was not possible to commence specific 
activities using ArcGIS. In addition, the GIS Team has comparatively high individual skills in the use 
of the ArcGIS software, but the organization itself cannot fully utilize the software. As the results of 
implementing the training as indicated in the following table based on this situation, the WASAC staff 
involved in the work regarding GIS fully understood the processes of setting for updating the GIS data 
and know-how in connection with these operations. 

 
Table 1.17  Output of Training in GIS 

Required Capacity Training Item Achievements and Challenges 
GIS data updating 
(customer data, pipe 
network data) 

・ Continuous updating of GIS data 
(customer and pipe network data, 
new customers) 

・ Updating data using Manuals (GIS 
Procedure Guide and GIS 
Operation Manual) 

Degree of achievement: B 
Training was carried out into reassessment and 
improved efficiency of the current flow for 
updating in WASAC, using usable data. The staff 
understood the skills and techniques necessary for 
updating of data. 
In the future, it will be necessary to change the 
updating procedures in accordance with 
circumstances, such as completion of the ESRI 
work, etc., but the staff will be capable of dealing 
with these. 
The target of the technology transfer was only 5 
members of the GIS Team, but the technologies can 
be spread to other members by utilizing the 
manuals that have been provided. 

Sharing and practical 
use of GIS data 

・ Utilization and sharing of GIS data 
in WASAC  

・ GIS data sharing by QGIS and 
Google Earth 

・ Use of drawings created using GIS

Degree of achievement: B 
Training in utilization and sharing was carried out 
for a total of 20 members of staff for whom there is 
a possibility that they will be involved with GIS in 
the future. The response of the staff members to the 
introduction of the QGIS data set was good and 
significant. There were major advantages in that 
each member of staff could immediately look up 
elevations, etc., on their PC, and in addition, there 
is the awareness effect that they will become 
familiar with the use of GIS. 

Transfer of applied 
technology related to 
layout and data 
analysis by ArcGIS 

・ Method of preparation of “data-
driven pages” 

・ Method of constructing and analyzing 
an [ArcGIS Geometric Network], 
for analyzing pipe networks using 
ArcGIS 

Degree of achievement: B 
These two applied functions of ArcGIS were 
introduced to 2 or 3 members of the GIS team, and 
an extremely good response was obtained. On this 
occasion, it was not possible to provide instruction 
on these functions to the practical use level, but it 
can be greatly utilized in the work of the staff in the 
future. 

Notes) A： The training target has been sufficiently achieved, and activities can be carried out systematically without problem. 
 B: The training target has been virtually achieved, and if there is a wish to implement the plan at management level then there 

is the potential for systematic development. 
 C： There is a moderate level of achievement, and with the accumulation of work experience in the future, there is a prospect 
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of development at the individual level. 
 D: The degree of achievement is insufficient, and further training is necessary. 
 E： There is no potential for growth. 

 
2.4 OJT is conducted on hydraulic analysis and pressure management, using available hydraulic 
models. 

The training was carried out in Phase 1 from August to November 2016. Before this, there were no 
personnel or departments within WASAC with experience of hydraulic analysis. Moreover, as a result 
of the delay in developing GIS data, software dedicated to hydraulic analysis (Mike Urban) has not been 
licensed and introduced. Therefore, training was carried out on the basic theory and using alternative 
software, for C/P personnel responsible for GIS and design having the role of constructing DMA and 
that are expected to utilize software in the future. 

Table 1.18  Output of Training in Hydraulic Analysis 
Required Capacity  Training Item Achievements and Challenges 

Understanding of 
purpose of use of 
hydraulic analysis 

・ Understanding and purpose 
of hydraulic analysis (What 
to do with hydraulic 
analysis？) 

Degree of achievement: C 
The vision of hydraulic analysis goes beyond each of the 
individual components of the technology, so it is substantially 
advanced and difficult. It is difficult to become proficient 
through lectures, and even if there has been two-way 
discussion, ultimately each individual must diligently gain 
insight. 

Understanding of 
general basics of 
hydraulic analysis 

・ Basic knowledge of 
hydraulic analysis 

・ Understanding of Hazen-
Williams formula 

Degree of achievement: B 
The general basics of hydraulic analysis have been 
understood. However, the amount of practice is insufficient, 
so the ability to apply it to practical work is insufficient. 

Handling of existing 
data (GIS, water 
consumption) required 
for hydraulic analysis 

・ Flow of data in WASAC 
and handling of data 

 
 
 
・ Quality of data and 

reliability of hydrological 
analysis results 

Degree of achievement: C 
Repeated lectures were given on the organized flow of data in 
WASAC. The analysis practices were carried out using actual 
data in order to demonstrate to WASAC staff how difficult it is 
to achieve success. 
Degree of achievement: B 
The importance of the quality of data has been understood. 
However, this is a long-term organizational issue, and is not a 
problem that can be immediately solved by the GIS Team 
alone. Whether or not WASAC can construct an effective data 
collection system remains to be seen. 

Understanding of ways 
of using hydraulic 
analysis software 

・ How to use EPANET 
・ How to use simple 

conversion application to 
join EPANET and WASAC 
GIS  

・ How to use Mike Urban 
 

Degree of achievement: A 
Regarding the methods of use of hydraulic analysis apps with 
EPANET and Mike Urban, staffs have been using PCs for a 
long time, so they quickly became proficient in the use of 
analysis apps. 
Staffs have become proficient in the basics and manuals have 
been provided, so in the future they will be able to proceed with 
practical examples while investigating on their own. 

                

2.5 In-room training and OJT on leak detection for the pilot project are conducted with provided 
equipment. 

Water volume control and water pressure control are important items for water leak control. In the 
case of water volume control, the amount of water leakage in the water supply pipes and main 
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distribution pipes can be generally determined by measuring the flow rates in pipeline segments using 
exposed pipes such as raised aqueduct or pipes attached along a bridge. It is also possible to determine 
the amount of water leakage by measuring the Quantity Minimum Night Flow (Qmnf) of a distribution 
pipe network at each DMA (District Metered Area), and to narrow down the location of the water leak 
by carrying out a step test or direct measurement on the pipeline (modified step test).  

Table 1.19  Output of Training in Leak Detection 

Required 
Capacity  Training Item Achievements and Challenges 

Leakage point 
detection work 

・ Capable to understand water leak 
surveys/functions of leak detector, and to operate 
the equipment. 

・ Capable to understand the general basics of the 
method of detection of sound source for water leak 
detection. 

・ Capable to understand purposes of water leak 
surveys, purposes of use of detector, as well as to 
choose suitable equipment in accordance with the 
circumstances on site. 

・ Capable to choose the equipment suitable for 
sound source detection on metal pipes, non-metal 
pipes, small-diameter pipes, large diameter pipes, 
distribution pipes, and water supply pipes. 

Degree of achievement: B 
There are no problems regarding the use of water leak 
detector, but further proficiency can be expected by 
further efforts through practical work. The trained staff 
can provide training to other members of staff. 
There are no vehicles only used for surveys, and the 
survey system has to be put together ad hoc. 
This technology is still new and requires time for the 
team to get more experience. 
The number of staff in WASAC dedicated to leak 
detection is low. 
The complexity of the site ( not always paved road and 
not well known network). 
Some equipment (correlators) are not fitting with the 
majority of WASAC existing network condition.  

Water volume 
control 
 
 

・ Capable to carry out continuous measurement 
(monitoring) over a long period using a data 
logger. Capable to understand the basic of signal 
measurement. 

・ Capable to collect and visualize flow rate data 
before analysis. 

・ Capable to conduct surveys of water leak amount 
by the nighttime minimum flow rate method. 

・ Capable to determine important zones for water 
leak detection by sub-zone step tests and direct 
measurement. 

・ Capable to estimate water leak quantities between 
two locations by measuring the flow rates at some 
different points. 

Degree of achievement: B 
The theory of measurement and methods of use of 
ultrasonic flow rate meters have been understood. 
The trainees identified the water leak quantities by 
measuring the nighttime minimum flow rate and 
carrying out a step test on the WASAC pipeline and 
confirmed the effectiveness of the method of tracking the 
area where the water leak exists, as well as understood 
how to carry out these operations. They are now capable 
of using these methods in practice on their own 
judgment. 
 

Water pressure 
control 

・ Capable to carry out continuous measurement 
(monitoring) over a long period using a data 
logger. Capable to understand the basic of signal 
measurement. 

・ Capable to collect and visualize water pressure 
data before analysis. 

・ Capable to understand the basics of water pressure 
data signal measurement. 

・ Capable to understand the relationship between 
high water pressure and NRW. 

Degree of achievement: C 
The general basics of measurement and the method of 
use of water pressure gauges were understood. 
Monitoring can be carried out using a data logger. 
In undulating topography, there are many areas with 
excess pressure, but dynamism and motivation of 
trainees are insufficient for active risk management. 

Formulation of 
plans for water 
leak detection 
operations 
  
  

・ Capable to understand water leak surveys and 
detection methods and choose effective methods 
in accordance with the circumstances of the water 
distribution pipe network. 

・ Capable to understand the relationship between 
water pressure and flow rate. 

・ Capable to evaluate the distribution pipe network, 

Degree of achievement: D 
The ability to formulate water leak survey plans for 
water distribution networks has not been achieved. In 
order to carry out an effective water leak survey, it is 
necessary to form DMAs in the distribution network, 
and as such, a more detailed study should be carried out 
for appropriate layout of reservoirs, etc., and 
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WASAC did not possess the practical techniques for systematic measures against losses, but as a 
result of this training, members of staff of the NRW Section have learned the methods of using water 
leak survey and detection equipment, and the methods of carrying out surveys and detection using this 
equipment. In particular, through the activities of the Pilot Project, WASAC has acquired the techniques 
of detecting visible water leaks, which it could not achieve previously, and this is a major breakthrough. 
The invisible water leakage as a percentage of the NRW in the WASAC water distribution network is 
extremely high, and it is expected that these techniques will contribute greatly to the NRW reduction 
activities of WASAC. 

The training enabled WASAC to have the minimum necessary equipment for water leaks survey and 
detection, and to foster technicians capable to carry out water leak survey and detection, although the 
number of them is small, so in the future it will be necessary to extend this practically to specific 
activities in the WASAC branches.  

The NRW Section does not systematically plan leak detection work. It is desirable that an overall plan 
be formulated in accordance with the 5YSP for the activities of WASAC as a whole, while utilizing the 
experience accumulated in the Pilot Project of this Technical Cooperation Project. To this end, it is 
necessary to create an implementation mechanism by carrying out reorganization at Headquarters or at 
branch level, for carrying out survey and detection.  

 

2.6  In-room training and OJT on repairing leaking pipes and installing service connection for the pilot 
project are conducted. 

The training in this field was mainly carried out for members of staff in the branches, so the six 
branches in Kigali were visited sequentially, the status of work was closely examined, and OJT was 
carried out on methods of constructing water supply pipes. 

The majority of locations where water leaks occur are on water supply pipes. Therefore, the emphasis 
in training was put on the following points in construction, and training was provided in thermal welding 
of HDPE pipe, proper hole drilling using drills (non-water supply suspension cutting method), proper 
cutting of screw treads using dies, methods of wrapping Teflon tape, measurement of water pressure and 

make judgments of what part is functionally 
impaired, and formulate improvement measures.

・ Capable to elaborate plans of water leak surveys 
with awareness of the 5YSP. 

development of distribution network. It is necessary to 
select areas available for water leak surveys, and it is 
needed to carry out work to hydraulically isolate the 
area. 

Maintenance of 
water leak 
detector 

・ Capable to decide on the storage location of the 
equipment, and to store the equipment in an 
orderly manner. 

・ Capable to appoint a person responsible for the 
storage, in order to prevent loss of equipment, and 
to maintain records of issuing the equipment. 

 Capable to carry out minor maintenance such as 
replacement for poor connection of dry or other 
batteries.  

Degree of achievement: D 
One room in WASAC Headquarters is used for storage 
of the equipment, but the space is narrow, and the 
arrangement is not tidy. 
A control record register has been prepared for issuing 
equipment, but it is not being properly used. 
A person responsible for maintenance has not been 
appointed. 
The point of contact for repairs whenever there is a 
breakdown of equipment has not been determined. 
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measurement of residual chlorine after drilling, backfilling of pipes, etc. 

・ When a branch is formed from a water distribution pipe using a saddle, a hole is formed in the 
water distribution pipe using a heated steel rod. High pressure occurs, if the hole is too small, 
which causes damage to the saddle packing and cracking on the pipe wall. 

・ PVC pipe or HDPE coils are joined by forming screw threads. Therefore, the pipe wall pressure 
is reduced. 

・ When cutting screw treads (with a die), water is used and not oil. 
・ Sealing tape (Teflon) is wound too much. The screw threads do not come into close contact 

because of this excess of winding, which causes division at the screws. Moreover, workers do not 
peel old sealing tape, but wind over it. 

・ The chippings of pipe material that occur after pipe repair are not removed, mud that falls into the 
pipe during operations is not removed, and connections are made while this remains. Pipe 
cleaning is not carried out. This causes blockage of meters. 

・ The pressure resistance of pipe material is not uniform when a mixture of PN16 and PN10 is used. 
・ The quality of the pipe material is poor, so longitudinal splitting of PVC and HDPE pipes occurs 

due to high water pressure. 
・ After carrying out a repair, water is not applied in order to check whether there is a water leak. 
・ Vehicles are driven even on small, unpaved roads, which can cause damage to pipes due to 

insufficient depth or inappropriate backfill. The excavated soil such as clay in which consolidation 
settlement can easily occur or gravel is used as backfill, and this can cause new pipe cracking and 
water leakage. Sufficient compaction of the pipe foundation is not carried out, and this causes 
water leaks. 

・ Procurement of pipe materials and excavation of the pipe route for laying these pipes are carried 
out by consumers, and quality is not ensured. 

・ When carrying out water leak repairs or connections of a new water supply pipe, there are no 
valves nearby so it is not possible to shut off the water, and this causes lost water. 

 
2.7  In-room training and OJT on meter reading, billing, and customer services for the pilot project are 
conducted. 

In the Pilot Project, emphasis was placed on the accuracy of the customer meters used as the main 
cause of the apparent loss of NRW, and in-situ calibration of the meters and replacement of the meters 
in accordance with the result is proceeding. At WASAC previously meters were only replaced in the 
event of a breakdown, and assessment of accuracy on the WASAC test bench was only carried out when 
the meter had been procured and when there was a complaint from a customer. 

As a result of the activities of the Pilot Project, the following issues became apparent, and training in 
methods to deal with these is scheduled to be continued by OJT. 

1) Appropriate processing of data on water consumption amount (occurrence of NRW in the process 
of water metering and consumption) 
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・ When a meter was replaced, the amount of water used between when the meter was read and 
when it was replaced or the estimated amount of water was lost in terms of accounting. Correction 
of the programming of the CMS system for customer data management is required. 

・ The criteria of the method of estimating the volume of water consumption when it was not 
possible to read the meter are unclear. 

2) Establishment of methods of analyzing customer data 
・ The purpose of monitoring and analyzing the quantity of water consumption for each customer 

is not recognized (detection of abnormal data, water consumption volume processing errors, 
meter faults, detection of suspected theft of water, etc.) 

・ A database for analysis of customer data has not been prepared. Even though there is GIS 
customer data and Commercial Services Department customer data, they have not been linked, 
so their uses are limited. Therefore, it is an urgent task to prepare a unified database for all 
branches. 

・ There is no manual for the methods of analysis of customer data. Almost all of those responsible 
in each of the branches are beginners in the use of Excel and Access software, and at present are 
occupied with basic operations such as data input, calculation, etc. In addition to improvement 
in basic capabilities, it is necessary to provide training to improve the capabilities of the members 
of staff to deal with data modification, cross tabulation, methods of detecting abnormal data, 
preparation of graphs, determining customer properties, and other simple analysis methods. 

・ The operability for processing a large amount of data with the Excel software is limited, and the 
potential for making a mistake is large, so it is desirable that this is dealt with by programming 
such as a Customer Management System (CMS), etc., as the method for processing and analyzing 
complex customer data. 

3) Meter calibration method, and establishing criteria for replacement of meters 
・ Customer meters with problems in measurement accuracy (about 20% of all customer meters) are 

used over the long term, and are left as they are. 
・ From the lessons learned in Pilot Project 1, the criteria for the calibration operations on site using 

a simple test meter were reviewed, and it was planned to implement them in Project 2. At the 
same time, the criteria for meter replacement were justified based on the calibration results. 

4) Allocating POC numbers to customer addresses 
・ A POC label (seal/metal plate) is applied to the customer residence. 
・ Preparation of POC map (plotting on GPS map, conversion to GIS data). 
・ In order to automatically add the POC of the new customers that are increasing every month to 

the pilot area (DMA) customer list, a DMA code for the pilot area is allocated to the POC data 
of the CMS. 

・ In order to link to the GIS customer data, it is necessary to collect the required customer data at 
the same time as the new customer contract. It is necessary to create a system to be implemented 
responsibly by a branch WDO or a technician. 
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5) Dealing with disconnection, and abandoned public water taps 
・ In the case of customers for whom measures have been taken to stop their water supply, the risk 

of illegal use of the water supply increases, so it is necessary to carry out tracking surveys after 
taking measures to stop their water supply. As the survey method, interview surveys for each 
household are proposed in order to confirm the local situation and the items required for each 
customer, etc. 

・ Since water supply to a public water tap is suddenly interrupted because of non-payment of 
charges (2 weeks or more), many customers act repulsively, and there is a strong possibility that 
it can cause illegal use and illegal connections, etc. Even if there is a need to stop the water 
supply, sufficient care should be taken with respect to the users. 

 

2-8 Training materials on NRW are reviewed and updated. 

Updating will be carried out through implementation of the pilot project of Output 3, after March, 

2019. 

2-9  Based on feedback of Activities from 2-5 to 2-8, training programs are developed and training 

courses are planned. 

    Updating will be carried out through implementation of the pilot project of Output 3, after March, 

2019. 

 

【Activities of Output 3】 

: WASAC learned how to conduct NRW reduction measures through the implementation of the 

Pilot Project. 

A. Project Preparation 

3-1  The action teams are organized to conduct NRW reduction measures at Pilot Area 1 and Area 2. 

The counterparts were formally appointed by the CEO, and formation of the Action Team 

was completed in August 2016. However, as stated previously, there was relocation of 

personnel in September 2017, and this had some effect. 

3-2 The action team grasps the current situations of Pilot Area 1 and Pilot Area 2 through reviewing 

available maps, customer ledgers, surveys, and other necessary means. 

Selection of two pilot areas (Area 1: Kadobogo of Kacyiru Branch, Area 2: Ruyenzi of Nyarugenge 

Branch ) from the proposed candidate sites in September 2016. Information data of two pilot areas were 

collected in September 2016. Afterward, information data of pilot areas such as POC list and boundary 
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were updated. 

Customer list (POC: Point of Connection) and the POC location map of the pilot area (Kadobogo) 

were provided from the Kacyiru Branch and GIS section respectively. However, in local findings 

through the site work such as onsite meter test and leakage inspection, it became clear that some POCs 

which did not match with the local situation were included in POC list and/or the POC location map, 

and adversely, the POCs which should be existed in the area were not included. This correction took 

long time because of the difficulty to confirm POC number onsite. 

It was decided that the NRW rate which has been calculated so far at each sub-zone are reviewed 

again after a list of POC were revised. As a lesson, preparation of a list of POC and the POC location 

map are basics of the project work. These are extremely important information to conduct the routine 

onsite work of WASAC such as meter reading, meter test, meter investigation and leakage survey. It 

was proposed to stick the seal which displayed a POC number on the gate of each house 

3-3 The action team plans and schedules the implementation of the pilot project for Pilot Area 1 and 

Pilot Area 2. 

A work plan of pilot project for area1 and Area 2 was prepared. 

 

3-4  The action team hydraulically isolates Pilot Area 1 and Area 2, and installs flowmeters and 

pressure gauges at the inlets of the Pilot Area 1and 2. 

Construction of chamber and installation of the measuring equipment in the chamber has completed 

in May, 2017. 

 

B.  Activity of the Pilot Area 1 

3-5 The action team establishes the baseline NRW rate of Pilot Area 1 

The boundary reconfirmation and correction by the hydraulic isolation work was made in December, 

2017. The measurement of the inflow of pilot area 1 and 2 was started in June, 2017 and NRW rate of 

each month have been calculated. However, about baseline of NRW, it was reviewed after the correction 

of the POC list.  As the baseline the mean of 2 months June and July, 2017 was adopted. 

Table 1.20  Base line of Pilot Project 1 
Items Unit June, 2018 July, 2018 Average 

Connection Number    
Input Discharge m3  19,054  20,389  19,722 
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Billed water m3  11,345  13,412  12,379 
NRW m3  7,709  6,977 7,343 
NRW Rate % 40.5% 34.2% 37.2% 

 

3-6 The action team conducts measures for reducing "Apparent Losses" indicated by the water 

balance of International Water Association (IWA) for Pilot Area 1. 

The onsite meter test was carried out from August 27, 2017 through December 29, 2017. The meter 

with value of the error more than ±5% and defaulted were replaced with new meter during the period 

from September 8, 2017 to May, 2018. 

Table 1.21 Onsite meter test results 
Sub-
Zone 

Normal Error> 
±5% 

Meter 
Blocked

Faulty
Meter 

Illegals No 
Meter

Leaks Stop Valve 
Blocked 

Disconnected

PM1 428 117 9 40 3 2 2 13 1 
PM2 34 9 0 0 0 0 0 0 0 
PM3 319 80 3 35 2 0 1 10 6 
Total 781 206 12 75 5 2 3 23 7 

 

3-7 The action team measures NRW after conducting Activity 3-6 and examines its effectiveness 

 NRW rate is calculated every month from June 2017. 

NRW Rate in Kadobogo 
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The NRW rate that decreased once tends to increase after November, 2017. As this reason, the 

following possibility was assumed. 

① Consumption of water was not billed by the omission of list of the new customer of the pilot area. 

② Because of the defect of calculation method with the replacement of the meter, consumption of 

water that was measured by the previous meter was not considered. 

③ Actual progress of the replacement work of the defective meter is late than a branch report, and 

effect expression by the meter replacement is late. 

④ Many leaks of water occur frequently routinely without the basic countermeasure to high water 

pressure and to use of poor quality pipe. Leaks left as it is for a long term especially in the case 

of invisible leakage without being repaired. 

⑤ Correspondence of the Kacyiru branch to the leak of water discovered and illegal use is late. 

⑥ Increase of illegal use of water by the increased disconnected customer. 
 

3-8 The action team conducts measures for reducing surface leakage (visible leakage). 
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It was carrying out from December, 2017. The visible leakage was found routinely. Because it is 

necessary to repair it immediately when a leak of water is found, its repair work has taken 

simultaneously with apparent loss measures. 

3-9 The action team measures NRW after conducting Activity 3-8 and examines their effectiveness. 

NRW rate is calculated every month from June 2017. 

3-10 The action team conducts measures for reducing underground leakage (invisible leakage). 

The measurement work of leakage abundance started by NRW team in January, 2018 and the team 

chose an area with much quantity of leakage. Then, “the modified step test” was conducted on March 

22, and the identification of the leakage spot was succeeded in that day. The NRW team succeeded in 

discovery of big leakage points continuously afterward. 

3-11  The action team measures NRW after conducting Activity 3-10 and examines their effectiveness. 

NRW rate is calculated every month from June 2017. 

 

3-* The action team conduct measures for reducing high pressure.  

Some high pressure zones have been identified within the pilot area, the procurement of PRV and 

the construction of manhole is under preparation.  

 

3-* The action team measures NRW after conduction Activity 3-12 and examines their effectiveness. 

Not yet  

3-12 The action team reviews the results from Activities 3-5 to 3-13, and undertakes cost-benefit 

analysis of NRW for each Activity of 3-6, 3-8, 3-10 and 3-12. 

The implementation in September 2018 or later is planned based on the work plan. 

3-13 The action team summaries activities and results from Activities 3-1 to 3-14, prepares the 

completion report on the pilot project for Pilot Area 1, and submits it to the management team. 

The implementation in November 2018 or later is planned based on the work plan. 

3-14 The action team holds a workshop and presents the completion report of the pilot project prepared 

by Activity 3-15 to WASAC and other concerned parties. 
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The implementation in December 2018 or later is planned based on the work plan. 

 

C.  Activity of the Pilot Area 2 

3-15 Action team conducts activities at Pilot Area 2. 

1)   Preparation Works 

The customer POC number survey was carried out on site in March and April 2018 collecting 
positional coordinate data using mobile GPS. Based on the results, the POC positions were input onto 
GIS distribution pipe maps that were prepared superimposed on Google Maps, to produce the POC 
position maps. Based on these maps, the operation of confirming the hydraulic isolation in areas and 
zones within the areas was carried out, to determine the boundaries. In the course of this work, the POC 
list and the POC position maps were readjusted. 

Based on the lessons learned from Pilot Area 1, in Pilot Areas 2 it was decided to apply the POC seals 
prepared in the Project to the customer residences. It was also decided to investigate methods of taking 
high-pressure reduction measures prior to carrying out the measures against actual water leaks. The 
implementation policy was as follows. 

・ Calculate the baseline NRW rate value based on the POC list completed at the end of April 2018.  
・ Carry out continuous calculation of the NRW rate every month. 
・ Install PRV after studying measures against high pressure and verifying the positions to install PRV. 

Carry out water pressure measurement for this purpose.  

・ Set tertiary pipe areas in three locations for analysis of water distribution rate, and measure the 
nighttime flow rate. 

・ Conduct a meter survey at all customer locations, and implement meter calibration in selected 
locations. 

・ Replace defective meters with new ones. 
・ Conduct a minimum nighttime flow rate survey and step tests in each zone. 
・ Detect water leak locations and carry out repair work. 
・ Complete the work by December 2018, and carry out evaluation in January 2019. 
 
2)   Measurement of the baseline NRW rate 

From the below table, it can be seen that the NRW rate in April 2018 was extremely high at 72.3%. 
The baseline NRW rate prior to the NRW reduction activities was taken to be the average value of the 
NRW rate in the recent two months 64.4% and 72.4% (March, April), which is 68.4%. 
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Table1.22  Ruyenzi NRW rate 

 
 

 

D.  Manual and Seminar 

3-16 Action team prepares manuals on methods and use of survey equipment learned through the 
implementation of the pilot project, and holds seminars in order to share them with WASAC 
and other concerned parties. 

The implementation in November 2018 or later is planned based on the work plan. 

 

【Activities of Output 4】: 

  4 branches in Kigali establish the system to measure NRW rates accurately. 

4-1  Isolation plan of 4 branches prepared by WASAC will be reviewed and revised as necessary.  

Four branch separation boundary lines were established by the end of September, 2016. The review 

of the hydraulic isolation plan is completed in the 1st Phase. About the decision of the boundary of 4 

branches (Nyarugenge, Gikondo, Kacyiru, Nyamirambo), a close inspection was made by the 

collaboration with a WASAC GIS team, WDO of the branches and the JICA expert team.  

The result of the close inspection was discussed in a project management meeting of October 7, 

Table-Ruyenzi NRW Analysis
Jan* Feb* Mar Apr

21,574 17,441 19,486 17,540
RY1 14,084 11,762 12,849 11,845
RY2 2,900 2,097 2,666 2,543
RY3 4,590 3,582 3,971 3,152

Input Volume 55,992 53,704 54,812 63,327
RY1 34,610 33,840 38,085 45,469
RY2 12,580 11,560 7,480 8,790
RY3 8,802 8,304 9,247 9,068

34,418 36,263 35,326 45,787
RY1 20,526 22,078 25,236 33,624
RY2 9,680 9,463 4,814 6,247
RY3 4,212 4,722 5,276 5,916

61.5% 67.5% 64.4% 72.3%
RY1 59.3% 65.2% 66.3% 73.9%
RY2 76.9% 81.9% 64.4% 71.1%
RY3 47.9% 56.9% 57.1% 65.2%

Water Transmitted Jan* Feb* Mar Apr
Total 15,218 15,766 18,003 14,472
Area 6,416 7,462 8,756 5,404

NA NA 1,265 631
Note: Water transmitted to Bisheny area in January and February from RY1are 
not considered in the values of input volume and NRW of the same months.

DMA Number

NRW

Gihara
Res.

Bisheny

Billed water

NRW ratio
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2016, and the position of the boundary line was settled.  

As a result, there is the boundary position correction between existing branches to some extent, and 

the adjustment between branches of the customer registration with it is required.  

The number of the movement of the customer between the branches is almost just what to show it 

in table below. The adjustment work on the customer registration list will be performed together in the 

process of equipment procurement schedule for the construction of hydraulic isolation systems. 

Table 1.23 The number of the movement of the customer 
Before movement After movement Customers 

Kacyiru Gikondo 4 
Kacyru Remera 15 

New Nayrugenge Kacyiru 11 
New Nayrugenge Namirambo 435 

Gikondo Remera 1314 
TOTAL 1779 

 

4-2 Based on the isolation plan prepared by Activity 4-1, exact locations for the installation of 

electromagnetic flowmeters and pressure gauges are determined by field survey. 

The flow rate monitoring system for measuring the amount of water distributed to each branch in 
order to calculate the NRW consists of devices for measuring data (flow rate, pressure) installed on site, 
and data collection equipment installed at WASAC Headquarters. The data measured on-site is 
transmitted to the data collection equipment via a mobile telephone transmission network (GPRS). The 
data collection equipment is a server that carries out data collection, accumulation, and display. However, 
its scale is the minimum necessary, and it does not include software for analysis and statistical processing 
of the collected data, or preparation of graphics. The data information is in text format, so WASAC 
process it in an Excel table, and calculate the NRW rate for each branch.  

In addition, the system of the SUSWAS project (27 places of electromagnetic flowmeters) is to be 
compiled into the system of this project. 

The review of the hydraulic isolation plan has completed and the locations to install an 

electromagnetic flowmeter and pressure gauge were determined in the joint meeting held between NRW, 

GIS and O&M team on October 31, 2016. 

 

4-3 Electromagnetic flowmeters and pressure gauges are procured and installed for isolating 4 branches, 

and chambers are constructed as appropriate. 

・ Among 23 places of concrete chambers to install procurement equipment in it, the chambers of 

22 places are completed at a stage in the end of April, 2018. The remaining one chamber is under 

construction. 



PM Form 3-1 Monitoring Sheet Summary 

27 

Table 1.24  Status of construction of the Chamber（As of the end of July 2018） 
No. of Chamber Status Note 

M1、M2、M4、M5、M6、M12、
M13、M15、M17、M19、M23 Completed on May 25, 2017 1st Phase 

M7、M8、M9、M10、M11、M14、
M16、M18、M20、M21 Completed on August 3, 2017 2nd Phase 

M22 Completed on October 13, 2017 2nd Phase 

M3 Under the construction Expected to complete in 
September 2018 

 

・ The tender for procurement of the monitoring system equipment being implemented by JICA was 
officially announced on May 26, 2017, but the business conditions of the tenderers were not good 
enough and the technical specification of the equipment did not satisfy the requirements, so in 
October 2017 it was terminated unsuccessfully. Thereafter, JICA Headquarters decided to carry 
out a re-tender, and at present, tender preparations are being made in Japan. It was decided to 
implement a lump-sum contract that includes the installation work. 

・ The overall procurement schedule is delayed by more than one year from the Plan of Operation 
(PO) decided in RD, and the reasons for this delay and the future schedule was explained to the 
head of the DUWSS by JICA Headquarters on April 17, 2018. WASAC expressed regret regarding 
this delay. 

・ Regarding the details of the equipment, time has passed since the local tender was carried out in 

May 2017, so a survey was carried out again regarding the local situation. 

・ The monitoring system is expected to complete by the end of June, 2019. 

4-4 System input to each of 4 branches is measured. 

The measurement of distribution volume in each branch will be started after construction of 

monitoring system.  It is expected that the measurement of the quantity of water distribution in each 

branch in the Kigali city with the system will be conducted after July 2019. The NRW rate is calculate 

based on measured distribution quantity. 

 

4-5  Based on the results of Activity 4-4, NRW rates for each branch are calculated and reported. 

The calculation of NRW rate in each branch will be started after construction of the monitoring 

system.   

 

1-3 Achievement of Output 

    Achievement status of the Project outputs is observed according to the PDM indicators.  Refer to 
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Project Monitoring Sheet I (PM Form 3-2).  

 

1-4 Achievement of the Project Purpose 

Project Purpose 

WASAC's capacity is enhanced to conduct NRW reduction measures as planned for Kigali city. 

Objectively Verifiable Indicators 

1.  5-year Strategic Action Plan for NRW reduction is approved by the Minister of Infrastructure. 

2.  Annual action plan regarding NRW reduction of each branch is reflected in annual action plan of 

WASAC. 

3.  The management at WASAC recognizes the effects of NRW reduction, and approves the budget of 

each branch for implementing annual action plan for NRW water reduction 

Means of Verification 

1. 5-year Strategic Action Plan for NRW reduction approved by the Minister of Infrastructure 

2. Annual action plan of WASAC 

3. Budget of WASAC 

5YSP for NRW reduction was approved by the Board of Directors of WASAC on April 27, 2018. 

Afterward, the Action Plan should be approved by the Minister of Infrastructure. Action Plan of 6 

branches in Kigali City should be reflected in annual action plan of WASAC. The budget for 

implementing Action Plan of 6 branches in Kigali City should be approved.  

 

1-5 Changes of Risks and Actions for Mitigation 

No major changes have been seen in the PDM important assumptions; therefore, there was no need 

to carry out special actions for mitigation so far.  

(1) Pre-Conditions 
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Table 1.25 Actions for Mitigation on Pre-Condition 
PDM Pre-Conditions Current Situation Action for Mitigation

1 GIS data base and 
hydraulic modeling 
prepared by ESRI are 
available as 
scheduled. 

1-1 By a delay, a latest work version of ArcGIS for the 
Kigali city was delivered in WASAC in the end of 
September 2016. But pipeline network information 
was insufficient and was in condition to continue 
revising data until a plan of delivery date in March, 
2017.  
Therefore it was not able to utilize ArcGIS effectively 
for the decision of electromagnetic flowmeter setting 
position for 4 branch isolation work. But it was able 
to carry out about the update of the GIS database 
which was a subject of the training on schedule. 

  

      In the beginning of September 2017, WASAC has 
already owned a license of MikeUrban. However, it 
was not available it because of some trouble between 
Esri and WASAC. In addition, it was not able to build 
the hydraulic analysis model of the whole Kigali City 
because ArcGIS was not completed. Temporary 
delivery of MikUrban was made by Esri in the end of 
October 2017. 

  

 
 

(2) Important Assumption on Proceeding Assumptions (from Outputs to Project Purpose) 

Table 1.25  Action for Mitigation on Important Assumption (from Outputs to Project 

Purpose) 
 

Table 1.26 Actions for Mitigation on Important Assumption 
PDM Importance Assumption Current Situation Action for Mitigation

1 

The non-revenue water section at 
WASAC is not subject to large scale 
reorganization. 

1-1 Structure of WASAC was devised on 
March 2, 2017, but does not lead to 
the enforcement as of June 2017. On 
the project, it is thought that there is 
not the substantial influence. 
Movement of the GIS section to 
under the WOS unit. 

  

2 
WASAC staff dose not resign after 
training by the Project. 1-2 Not applicable   

3 
Large scale natural disaster does not 
occur. 1-3 Not applicable   

 

(3) Important Assumption on Proceeding Assumptions to Overall Goal 
 

Table1.26 Action for Mitigation on Importance Assumptions (from Project Purpose to Overall 

Goal) 
  Table 1.27Actions for Mitigation on Important Assumption 

PDM Importance Assumption Current Situation Action for Mitigation 
1 The Government policy on 

NRW remains as highly 
prioritized. 

1-1 NRW still high priority    
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1-6 Progress of Actions undertaken by JICA 

・ Two project vehicles were provided to the Project for use by JICA Expert Team and CPs in January 

2017.  

・ Procurement of leak detection equipment was procured in July 2017. 

・ Procurement of equipment such as electromagnetic flow meter, pressure gauge and gate valve for 

monitoring system of 4 branches in Kigali is behind the schedule.  

 

1-7 Progress of Actions undertaken by Rwanda side 

・ Appointment of Management Team and Action team 

・ Isolation plan of 4 branches, decision of boundary line between branches. 

・ Concept Note preparation for decision of branch boundary. 

・ Survey and adjustment to decide to points to be construct the chambers. 

・ DMA formation of Pilot Area 1 and Area 2 (installation of valves, adjustment of tertiary pipe) 

・ Preparation of 5-year Strategic Action Plan for NRW reduction. 

・ Joint visit JICA-WASAC of WASAC’s upcountry branches. 

・ Training in Japan 

・ Training in the third Country 

 

1-8 Other remarkable/considerable issues related/affect to the project (such as other 

JICA's projects, activities of counterparts, other donors, private sectors, NGOs etc.) 

None 

 

2  Project challenges  

2-1  Detail 

The issues regarding project implementation and operation and the findings of technical matter are as 
follows. 

1. The preparation of the 5YSP took long than expected, almost additional one-year compared to the 
initial plan. The 5YSP was approved by WASAC Board of Directors on April 27, 2018, and it was 
decided that its implementation will start from fiscal year 2018/2019. Meanwhile, dissemination 
to 20 branches staff has been completed, and it has been recommended to branches its consideration 
in the preparation and implementation of the annual plan and budget.  
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The implementation of some activities planned in the 5YSP is already started and will require close 
monitoring and updating the contents in order to reflect lessons learned from the activities 
performed in the Pilot areas and NRW monitoring system, etc.. However, remaining time of the 
present project period is not enough to consider its result for the update of the 5YSP. In addition, 
the successful implementation of the 5YSP will requires some institutional reorganization and 
more support (logistic means,equipements etc…) 

2. About a construction of the Monitoring System, we observed some delays caused by unsuccessful 
tender in Rwanda, insufficient JICA budget. However, the completion of the installation of the 
monitoring system is estimated in June 2019, there will not be time for practicing measurements 
and reflection time of the lessons learned from result of measuring water balance to 5YSP. 

3. It is important that awareness of the NRW activities should be recognized throughout the whole 
WASAC organization. Depending on the department, there is a tendency towards low awareness 
and participation in the Project due to being busy with day-to-day work. WASAC top management 
need to emphasis on the importance of involvement of each WASAC staff in NRW reduction 
activities. 

4. One of the lessons learned from Pilot Project 1 was that although not initially envisaged as being 
a major factor, invisible water leakage was a major source of loss. The importance of measurement 
of flow rate in DMAs was recognized. Because of this, identifying the areas with large water 
leakage by means of the step test was necessary, but it was sometimes affected by the not accurate 
service pipe distribution drawings, and the absence of valves on branch distribution pipelines point. 

5. Leak detection still challenging mainly because of ground (not always paved road) and network 
condition (sometimes no valve for a long distance). In addition the number of staff trained for leak 
detection still low and sometimes difficulties from Japanese expert to transfer knowledge about 
detection       

6. A feature of the topography of Kigali is its severely undulating topography. Residences have been 
formed on the slopes and bottoms of hills, so the water supply and distribution facilities are 
extremely complex. The facilities have been developed only for the purpose of transmission and 
distribution of water, and countermeasures against water pressure have not been taken into 
consideration. Therefore, there are high water pressures in the distribution pipes, and as a result, 
water leakages can easily occur. Even when the leak location is repaired, new leaks frequently 
occur because of this reason, sometimes together with the sub-standard of pipe, so it is recognized 
that countermeasures against high water pressure are indispensable. Control of pressure reduction 
is extremely important as a preventative measure. 

7. In almost all cases, leakages are reported on service pipe. From the installation location conditions, 
pipes that are easy to lay such as polyethylene are widely used. However, procurement of the pipe 
that is used is done by the customer, the material quality is frequently poor (from various aspects 
such as price, and local availability), and material is not selected by taking into account pressure 
resistance.  
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Quality of the installation works such as pipe connection and backfill of the pipe are also frequently 
not well done. Therefore, in many cases, the pipe cannot resist high-pressure and consequently 
causing water leaks. The importance of preventative measures such as compliance with 
standardized equipment, uniform materials, appropriate construction, etc.. should be recognized. 
Therefore, as the permanent solution it is necessary to consider pipe procurement and installation 
methods under WASAC responsibility, while prohibiting the procurement of the materials by 
customers. (Radical Treatment/Preventive measure) 

 

The issues regarding project implementation and operation are as summarized in the table below. 

 
               Table 2.1 Issues regarding project implementation and operation 
Item Subject Issue Countermeasure 

1. Activity on each Output 
Output 1 
1-4 
 
 
 

 
Inventory survey 
of facilities 
condition  

 
Facility schematic drawing of reservoirs 
were prepared by GIS Team in October 
2017. However, the results were not 
sufficient. 
 

 
Inventory of the facility and 
equipment will be summarized in 
the 5YSP. 

1-6 Organizational 
change 

Some activities for NRW reduction such 
as customer data analysis, management of 
data collected by monitoring system, 
meter management, leak survey and high 
pressure control, examination of WASAC 
policy on service pipe management etc.are 
not yet sufficiently performed under the 
current organizational structure. There is 
need to review the organizational structure 
to ensure successful implementation of the  
5YSP.  
 

The change of organizational 
structure is under review by 
senior management.  
 
WASAC top management need to 
emphasis on the importance of 
involvement of each WASAC 
staff in NRW reduction activities. 

1-7 Specific action 
plan and budget 

The dissemination of the 5YSP to 20 
branches has been completed, but it is 
necessary that each branch customize its 
implementation, and establish a budget 
plan. Remaining time in the present 
project period is not enough. 

The 5YSP should be reflected in 
the Branch annual action plan and 
budget.  

1-8 Budget Most of the activities for NRW reduction 
fall under the regular budget (Utility 
Budget and OPEX) 
However, the allocated budget still not 
sufficient 

Look for other financing 
mechanism/partners 
  

1-11 Implementation 
schedule 

Commencement of 5YSAP is delayed by 
one year relative to the original schedule 
of PO. Updating the contents is now 
required in order to reflect the lessons 
learned from the activities of the Pilot 
Project and monitoring of water balance in 
Branch areas in the project period. 
However, the remaining time in present 
project period is not enough. 

Extension of project period is 
required. 
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1-11 Monitoring on the 
implementation of 
5YSP 

The time is not enough in the remaining 
project period. 

Extension of project period is 
required. 

Output 2 
2-2 to 2-7 

 
Trainings (from 
2.2 to 2.7) 

 
Capacity Assessment of the new 
knowledge acquired through training  has 
not yet been conducted 

 
This should be conducted soon by 
the project. 

Output 3 
3.6  

 
Improvement of 
CMS system 

 
Billing quantity of the replaced mater and 
DMA code giving are not reflected. 

 
ICT team should modify 
programming of CMS 
immediately.  

3-10 Leakage survey 
and repair 

Invisible water leakages were succeeded 
in the detection from the latter half of 
March 2018. 
A leakage occurs in sequence even if 
leakages were repaired, because of high 
pressure and poor quality of pipe material.  

Pressure reduction measures 
should be taken immediately. 
Leakage survey will be continued 
after taking pressure reduction 
measures. 

3-11 NRW ratio of Pilot 
Area 1 

The NRW ratio as of June 2018 is 31.7%. 
It decreased from 40.3% of May by 8.6%, 
because of the invisible and visible 
leakages repair. However, there is still 
difference from the targeted value. 

The achievement of 20% of 
targeted value is expected by the 
pressure reduction measures and 
continuous leakage repairs. 

3.5 NRW rate baseline 
of Pilot Area 2 

In Area 2, baseline of NRW rate 68.4% 
was decided as mean value of March 2018 
and April 2018. The rate is too high. Many 
visible leaks are observed. The poor 
quality of pipes and high pressure is 
probably the main cause of this high rate. 

The way of pressure control 
should be considered for Pilot 
Area 2 also. Procurement of the 
PRV equipment and construction 
of the chambers should be speed 
up. 

***** Proof of effect of 
the activities 
 

The effect of the activities, pressure 
reduction and replacement of poor quality 
service pipe, have not been yet 
demonstrated. 

In Pilot Area 2, these should be 
proved. 

***** High pressure 
control of Pilot 
Area 

High water pressure is probably the main 
cause of leakage. 
High water pressure has not been managed 
in the network.  

The PRVs should be installed at 
each sub-zone in Kadobogo for 
pressure control.  
Procurement of the PRV 
equipment and construction of the 
chambers should be speed up. 

***** Quality of the 
service pipe 

Sub-standard on the quality and 
installation of service pipe is main cause 
of leakage. 

WASAC should change the 
present policy and develop the 
new standard. Set up the study 
team or committee. 

3-11 Calculation of 
Amount of NRW 
and NRW rate   

Calculation of NRW amount and NRW 
rate is not yet performed by the Action 
Team 

WASAC side should managed 
after completion of the 
installation of monitoring system 

3-16 Dissemination of 
the effect of pilot 
project result 

The remaining time of the present project 
period is not enough to share and 
disseminate its results.  
 

Extension of project period is 
required. 
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Output4 
4-3 

 
Construction of the 
Monitoring 
System 

We observed some delays caused by 
unsuccessful tender in Rwanda, 
insufficient JICA budget, However, the 
completion of the installation of the 
monitoring system is estimated in June 
2019, there will not be time for practicing 
measurements and reflection time of the 
lessons learned from result of measuring 
water balance to 5YSP. 

 
The procurement and installation 
work by JICA should speed up. 
 
This issue will be discussed in the 
Monitoring Mission of JICA HQ 
which is scheduled in August 
2018. 

4-2 
 

Re-registration of 
the customer 
transferred due to 
the change of new 
proposed branches 
boundaries 
   

Movement by the change of boundary line 
made by the hydraulic isolation. 

Commercial department and GIS 
team will conduct before 
completion of the monitoring 
system. 
 

4-4 and 4-
5 
 

Training of data 
management after 
construction of the 
monitoring system 

However, project completion will be 
expected in June 2019, so there will not be 
time for practicing measurements after 
construction of the system in the project 
period. 

JICA is considering the extension 
of the project period for one year. 

4-4 and 4-
5 
 

Clarification of the 
Unit in charge of 
monitoring system 
operation and data 
management  

Unit in charge of the monitoring system 
management (hard & soft) is not yet 
clarified.   
 

Responsible unit should be 
clarified.  

2. General 
 Awareness of the 

NRW activities 
It is important that awareness of the NRW 
activities be shared throughout the whole 
organization of WASAC. Depending on 
the department, there is a tendency 
towards low awareness of participation in 
the Project due to being busy with day-to-
day work. 

The actions of the management 
team and the project monitoring 
need to be more active. 
Joint Monitoring should be 
conducted at least every three 
months by the management team.

 Equipment 
handover 

Handover procedure is delaying. 
Lot 1: Equipment for training on pipe 
repair and service pipe connection 
Lot 2: Pilot Projects (Customer Meter) 
Lot 3: Pilot Projects (Gate valve, flow 
meter, and customer meter) 
Lot 4: Isolation of 4 Branches 
(Electromagnetic flow meter, pressure 
gauge and gate valve) 
Lot 5: Vehicles for Japanese experts 
Lot 6: Leak Detection Equipment 
(Ultrasonic flow meter, data logger, Leak 
noise correlator, etc.) 
Lot 7: Mobile GPS, Potable Test meter 
etc. 

Acceleration of the handover 
procedure in WASAC 
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3 Modification of the Project Implementation Plan 

3-1 Project Design Matrix (PDM) 

1) Objectively Verifiable Indicators 

The undetermined numbers xx were decided or amended in the steering committee (SC) as showing 

table below. 

                   Table 3.1 Objectively Verifiable Indicators 
Item Version 1  

(2nd SC: October 12, 2017) 
Version 2 

(3rd SC: August 28, 2018) 
Overall Goal NRW rate of Kigali city (Year 2022 25%) Year 2022/23  25% 
Outputs 2-1 More than 300 number of trainees receive training same as it is 
Outputs 3-1 Pilot Area1: from 36% to 20% 

Pilot Area2: from xx% to xx% 
from 37% to 20% 
from 68% to 25% 

Note:  Baseline of NRW rate of Pilot Area 1 was amended from 36% to 37%, because of correction on customer 
list in March 2018.  

2) Modification of PDM 

As a major issue, the timeline of Activity of 4.3, procurement and installation of the equipment of 

monitoring system, is extremely delaying for about 1.5 years. Therefore, activities 4.5 and 4.6 are not 

able to start in the present project period. It is expected that these activities are started from July 2019. 

Table 3.2 Modification of PDM 
Item Issue Solution 

Title of the project None - 
Duration of the Project ・(1-11)The period for update 5YSP by the 

knowledge and lesson getting through 
monitoring of water balance is not able to 
conduct in the present project period, 
because of the delay of the activity Output 
4.  

・(3-16)The period for disseminate the 
manual and use of survey equipment to the 
activity of other branches is not enough.  

・(4-4, 5)The activities of 4-4, 4-5 are not 
able to conduct in the present project 
period. 

Project period should be 
extended for one year. 

Project site(s) None No change 
Target group(s) None No change 
Implementation structure None No change 
Overall goal,  None No change 
Project purpose None No change 
Outputs None No change 
Activities Items shown in the table below are 

proposed. 
See Table 3.3 below 

Input None No change 
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Table 3.3 Postscript and Correction on the Activities in PDM 
Item Original Modification 

Word change  5-year Strategic Action Plan 5-year Strategic Plan (5YSP) 
Description change of Activity 
1-5 

Based on the results of Activity 
1-4, the management team 
prepares on the necessary 
facilities improvement. 

Activity 1-5 
Based on the results of Activity 
1-3 and 1-4, the management 
team prepares a draft of 5YSP.

Description change of Activity 
1-7 

The management team 
prioritizes and schedules the 
conducts of facilities 
improvement and 
organizational and identified by 
Activities 1-4 and 1-5. 

Activity 1-7 
The management team 
prioritizes and schedules the 
conducts of specific actions of 
5YSP. 

Insertion of the sentence as 
Activity 1-11 

- Activity 1-11 
The management team 
facilitate implementation and 
the monitoring of the 5YSP 
 

Simultaneous work of Area 1 
and Area 2 (from Activity 3-1 
to 3-4)    

Area1  Area 1 and Area 2 

Insertion of the sentence as 
Activity 3-12 on a activity for 
high water pressure 
management 

- Activity 3-12 
The action team conducts 
measures for reducing high 
water pressure. 
 

Insertion of the sentence as 
Activity 3-13 on high water 
pressure management  

- Activity 3-13 
The action team measures 
NRW after conducting Activity 
3-12 and examines their 
effectiveness. 

Insertion of the sentence as 
Activity 3-19 

- Activity 3-19 
Action team disseminate the 
manual and use of survey 
equipment to the activity of 
other branches. 

Separation of the activities 
described in Activity 4-3 to 
“Procurement and installation 
of the equipment” 

Electromagnetic flow meters 
and pressure gauges are 
procured and installed for 
isolating 4 branches and 
chambers are constructed as 
appropriate 

Activity 4-3 
Electromagnetic flow meters 
and pressure gauges are 
procured and installed for 
isolating 4 branches. 

Separation of the activities 
described in Activity 4-3 to 
“Construction of the chambers” 

Activity 4-4 
Chambers are constructed as 
appropriate. 
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3-2 Plan of Operation (PO) 

1) Indicators 

 

 

Table 3.4 Indicators 
Item Version 1  

(2nd SC: October 12, 2017) 
Version 2 

(3rd SC: August 28, 2018) 
Training in Japan xx persons will be trained in 

Japan 
15 persons were trained in Japan

Training in the Third Country xx persons will be trained in xx 2 persons went to an exposure 
visit in Kenya 

 

2) Modification of PO 

PO is modified based on the modification of PDM described above. 

 

Table 3.5 Modification of PO 
Item Original Modification 

Correction of the Term Joint Coordination Committee Steering Committee 
Project Period Year 1, 2 and 3 Postscript of the column Year 4 
Activities 1-11 and 1-12 None Implementation in Year 4 
Activity 3-19 None Implementation in Year 4 
Activities 4-5, 4-6 Implementation in Year 2 and 3 Implementation in Year 4 

 

 
II. Project Monitoring Sheet I & II   
 
As attached. 
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Project Title: Project for Strengthening Non-Revenue Water (NRW) Control in Kigali City Water Network

Implementing Agency: WASAC

Target Group:WASAC staff engaged in Non-Revenue Water reduction

Period of Project:2019/6/30

Project Site: 6 Branches in Kigali city（Kacyiru, Nyamirambo, Gikondo, NyaruModel Site: 

Important Assumption Achievement Remarks

NRW rate of Kigali city（year 2022/23 :
25 %)

Annual report of WASAC The Government policy on
NRW remains as highly
prioritized.

Indicators of PDM for Overall Goal was decided with
25% in the second SC of October 12, 2017
( 36% as of the end of June, 2018)

1 5-year Strategic Action Plan for NRW
reduction is approved by the Minister of
Infrastructure.

1 5-year Strategic Action Plan for NRW
reduction approved by the Minister of
Infrastructure

The non-revenue water
section at WASAC is not
subject to large scale
reorganization.

5YSP was approved by the Board of Directors of April
27, 2018.  The MININFRA is aware.

2 Annual action plan regarding NRW
reduction of each branch is reflected in
annual action plan of WASAC

2 Annual action plan of WASAC WASAC staff do not resign
after training by the Project.

The workshop at every branch to explain the contents of
5YSP and how to implement was carried out by Project
Manager from  April to July 2018.  But, 5YSP is not yet
totally  reflected  in annual action plan of each branch.

3 The management at WASAC
recognizes the effects of NRW
reduction, and approves the budget of
each branch for implementing annual
action plan for NRW water reduction

3 Budget of WASAC Large scale natural disaster
dose not occur.

The management of WASAC has not yet see the impact
of NRW reduction  by the result of the pilot project.
However, the management has already recognized the
effect of the 5YSP, and the budget still not yet  enougth .

1 Planning capacity of NRW reduction of WASAC is enhanced. 1-1 5 year Strategic Action plan is reviewed
and updated, taking into account of the
results of the Pilot Project.

1-1 Records of the project Pilot project 1 (Area 1: Kadobogo, Kacyiru Branch)  has
not yet completed.

1-2 All the project achievements are shared
by WASAC and other concerned parties
by holding seminars.

1-2 Records of the project Seminar will be planned to take place after completion of
the Pilot Project 1.

2 Basic knowledge, skills and technique on NRW control are acquired
by WASAC.

2-1 More than 300 number of trainees
receive training.

2-1 Records of the project About482cumulative number of trainees (55Times)  were
received training as of the end of May, 2018.

2-2 WASAC human resource development
plan includes training programs
prepared by the project.

2-2 Records of the project Training programs will prepared after the completion of
the pilot project

3 WASAC learned how to conduct NRW reduction measures through
the implementation of the Pilot Project.

3-1 NRW rates are reduced at each pilot
area as follows: Pilot Area 1:  from  37%
to 20% and Pilot Area 2 from 68% to
25%.

3-1 Records of the project ・Two pilot areas (Area 1: Kadobogo, Kacyiru Branch,
Area 2: Ruyenzi, New Nyarugenge Branch ) were
selected.
[Area1]
・The baseline of the NRW rate 36% of Area 1 was
decided in the SC of October 12, 2017, but it was
revised to 37% because of mistake on the POC list.
・Implementation of the OJT  for Area 1 has been started
from June, 2017, and  is still carrying out.
・Pressure reduction measure was added as the
measure other than "Apparent Loss" and "Leakage
detection and repair". Setting of PRVs are in process.
・NRW rate of June, 2018 is 32%.
[Area2]
・Preparation work for Area2, POC list and Hydraulic
isolation,  was completed.
・The baseline of the NRW rate 68% of Area 1 was
decided as the average of March and April.
・NRW rate of June, 2018 is 59%.Poor quality of pipes
and high presure  must be the main cause of this high
NRW rate  concequently the  necessity of pipe
replacement and pressure reduction by the project3-2 Action team members share

experiences at workshops regarding
implementation of the pilot projects.

3-2 Records of the project Workshop will be planned after evaluation of the Pilot
Project 1. (scheduled in January, 2019)

3-3 The action team prepares a completion
report of the pilot project.

3-3 Survey plans for locations outside the pilot
project

Completion report will be prepared after evaluation of the
Pilot Project 1. (scheduled in January, 2019)

4 4 branches in Kigali establish the system to measure NRW rates
accurately.

4-1 NRW rate of each branch is periodically
monitored and reported in PIP
(Performance Improvement Plan) every
month.

4-1 Records of the project ・Isolation plan of 4 branches prepared by WASAC was
reviewed and boundary line was decided.
・Exact locations for the installation of electromagnetic
flowmeters and chambers which flowmeters are installed
are determined by field survey.
・The 22 chambers has been constructed as of October,
2017 and remaining one is under construction.
・The tender procedure on procurement of the equipment
of monitoring system is delaying.

Overall Goal
 WASAC conducts NRW reduction measures as planned for Kigali city.

Project Purpose

 WASAC's capacity is enhanced to conduct NRW reduction measures as
planned for Kigali city.

Outputs

Project Monitoring Sheet I 　（Revision of　Project Design Matrix）

Version  4

Dated Augst 27, 2018

Narrative Summary Objectively Verifiable Indicators Means of Verification
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Activities Pre-Conditions
1-1 A management team is organized to prepare 5-year Strategic Action

Plan (5YSP) for NRW reduction.

1-2 The management team assesses  NRW reduction measures
currently conducted by WASAC for Kigali city and other secondary
cities (14 branches outside Kigli city), and identifies problems.

1 Experts Dispatch 1 Counterpart

1-3 Based on the problems identified by Activity 1-2, the management
team proposes methods and procedures to conduct NRW reduction
measures by WASAC in the future.

Chief Adviser／Non-Revenue Water
management Project Director

1-4 The management team undertakes inventory surveys in order to
identify facilities improvement necessary to conduct methods and
procedures proposed by Activity 1-3.

Non-Revenue Water reduction planning Project Manager

1-5 Based on the results of Activity 1-3 and 1-4, the management team
prepares a draft  of 5YSP on the necessary facilities improvement. GIS Management team members

1-6 The management team identifies organizational and institutional
changes necessary to conduct methods and procedures proposed by
Activity 1-3 and prepares a report.

Hydraulic analysis Action team members

1-7 The management team prioritizes and schedules the conducts of
facilities improvement and organizational and institutional changes
specific actions of 5YSP. identified by Activities 1-4 and 1-5. Leak detection Other counterparts

1-8 WASAC secures budget in accordance with the priorities of Activity 1-
7 for the next fiscal year.

Pipe repairing and service pipe
connection

1-9 The management team prepares the 5YSP on NRW reduction that
summarizes the achievements from Activities 1-1 to 1-7. ICT

1-10 The management team holds seminars and presents 5YSP for NRW
reduction (Activity 1-8) for WASAC and other concerned parties.

1-11 The management team reviews 5YSP for NRW reduction, updates it
as necessary, and secures the budget for the next fiscal year. 2 Training 2 Facilities

1-12 Seminars are organized to present all the achievements of the project
for WASAC and other concerned parties. Training in Japan

Office space for Japanese experts (about
7 experts) at WASAC, office furniture,
internet connections

2-1 Training materials on NRW control are prepared. Training in the 3rd country Training room with the capacity of about
20 persons

2-2 Training on NRW management is conducted for the management
team and WASAC management as necessary.

Space for training on pipe repair and
service pipe connection（40㎡）

2-3 OJT is conducted on the updating of GIS data, using available GIS
data base. 3 Equipment provision Store house for equipment

2-4 OJT is conducted on hydraulic analysis and pressure management,
using available hydraulic models. Leak detection equipment

2-5 In-room training and OJT on leak detection for the pilot project are
conducted with provided equipment. Ultrasonic flow meter with data logger 3 Local cost

2-6 In-room training and OJT on repairing leaking pipes and installing
service connection for the pilot project are conducted. Gate valve, flow meter, and customer

meter for Pilot Project
Cost for administering the Project (utilities
for experts offices, internet services)

2-7 In-room training and OJT on meter reading, billing, customer services
for the pilot project are conducted. Electromagnetic flow meter and

pressure gauge and gate valve for
isolating 4 branches in Kigali

Cost for import tax, value added tax,
customs, storage, inland transportation,
and others for importing project equipment

2-8 Training materials on NRW are reviewed and updated. Equipment for training on pipe repair
and service pipe connection

Cost for operation and maintenance of
project equipment

2-9 Based on feedback of Activities from 2-5 to 2-8, training programs
are developed and training courses are planned. Mobile GPS

Cost for overtime work, transportation,
accommodation and allowance for
WASAC staff

3-1 An action team is organized to conduct NRW reduction measures at
Pilot Area 1 and Aria 2. Vehicles for Japanese experts

3-2 The action team grasps the current situations of Pilot Area 1 and
Area 2 through reviewing available maps, customer ledgers, surveys,
and other necessary means.

3-3 The action team plans and schedules the implementation of the pilot
project for Pilot Area 1 and Area 2.

3-4 The action team hydraulically isolates Pilot Area 1 and Area 2, and
installs flow meters and pressure gauges at the inlets of the Pilot
Area 1 and Area 2.

3-5 The action team establishes the baseline NRW rate of Pilot Area 1.

3-6 The action team conducts measures for reducing "Apparent Losses"
indicated by the water balance of International Water Association
(IWA) for Pilot Area 1.

3-7 The action team measures NRW after conducting Activity 3-6 and
examines its effectiveness.

3-8 The action team conducts measures for reducing surface leakage
(visible leakage).

3-9 The action team measures NRW after conducting Activity 3-8 and
examines their effectiveness.

3-10 The action team conducts measures for reducing underground
leakage (invisible leakage).

3-11 The action team measures NRW after conducting Activity 3-10 and
examines their effectiveness.

3-** The action team conducts measures for reducing high water
pressure.

3-** The action team measures NRW after conducting Activity 3-12 and
examines their effectiveness.

3-12 The action team reviews the results from Activities 3-5 to 3-1**, and
undertakes cost-benefit analysis of NRW for each Activity of 3-6, 3-8,
3-10 and 3-1**.

3-13 The action team summaries activities and results from Activities 3-1
to 3-12, prepares the completion report on the pilot project for Pilot
Area 1, and submits it to the management team.

3-14 The action team holds a workshop and presents the completion
report of the pilot project prepared by Activity 3-13 to WASAC and
other concerned parties.

3-15 Action team conducts activities from Activities 3-5 to 3-14 at Pilot
Area 2.

3-16 Action team prepares manuals on methods and use of survey
equipment learned through the implementation of the pilot project,
and holds seminars in order to share them with WASAC and other
concerned parties.

4-1 Isolation plan of 4 branches prepared by WASAC will be reviewed
and revised as necessary.

4-2 Based on the isolation plan prepared by Activity 4-1,  exact locations
for the installation of electromagnetic flow meters and pressure
gauges are determined by field survey.

4-3 Electromagnetic flow meters and pressure gauges are procured and
installed for isolating 4 branches., and chambers are constructed as
appropriate.

4-3 Electromagnetic flow meters and pressure gauges are procured and
installed for isolating 4 branches, and Chambers are constructed as
appropriate.

4-4 System input to each of 4 branches is measured.

4-5 Based on the results of Activity 4-4, NRW rates for each branch are
calculated and reported.

The Japanese Side The Rwanda Side

・GIS data should continue
to be updated

Inputs
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Ootani

Higuchi

Suzuki /
Yamaguchi

Yoda

Toyoda

Tsutsui

Horishita

Ooe 

Takahashi

Momozono

Takashima

Brouwer

Mayusumi

Equipment

Training in Japan

In-country/Third country Training

Activities
Sub-Activities Japan RWANDA

Output 1: Planning capacity of NRW reduction of WASAC is enhanced. 8 9 # # # 1 2 3 4 5 6 7 8 9 # # # 1 2 3 4 5 6 7 8 9 # # # 1 2 3 4 5 6

Expert WASAC

Expert WASAC

Expert WASAC

Expert WASAC

Expert WASAC

Expert WASAC

Expert WASAC

Expert WASAC

Expert WASAC

Expert WASAC

Expert WASAC

Expert WASAC

Expert WASAC

Expert WASAC

Expert WASAC

Expert WASAC

              Project Monitoring Sheet II (Revision of Plan of Operation)

Monitoring

Remarks  SolutionInputs 
Plan 1st Year (16/17) 2nd Year (17/18) 3rd Year (18/19)

Ⅰ Ⅱ ⅢActual Ⅰ Ⅱ Ⅲ Ⅳ Ⅰ Ⅳ

Expert

Chief Adviser/Non-Revenue Water Management Plan 

Ⅱ Ⅲ Ⅳ

Actual

Adviser/Non-Revenue Water Management Plan 
Actual

NRW Reduction Plan 1（1） Plan Mr. Suzuki retired at the end
of March, 2018.

Mr. Yamaguch was assigned
as the successor.Actual

NRW Reduction Plan 1（2） Plan 
Actual

NRW Reduction Plan 2（1） Plan 
Actual

NRW Reduction Plan 2（2） Plan 
Actual

Geographic Information System: GIS Plan 
Actual

Hydraulic Analysis Plan 
Actual

Leak Detection Plan 
Actual

Pipe Repairing and Service Connection （1） Plan 
Actual

Pipe Repairing and Service Connection （2） Plan 
Actual

Information and Communication Technology: ICT
Plan Because effective time of 4.3

is undetermined, dispatch
time is undecided

Schedule will be fixed at the
SC which will be held in
August 2018.Actual

Long Term Expert
Plan 

Actual

Lot 1: Equipment for training on pipe repair and service pipe
connection

Plan delivered in May 2017, in use in the
Project

not yet handed over Acceleration of the handover
procedure in WASACActual

Lot 2: Pilot Projects (Customer Meter) Plan delivered in March 2017,in use in
the Project

not yet handed over Acceleration of the handover
procedure in WASACActual

Lot 3: Pilot Projects (Gate valve, flow meter, and customer meter)
Plan delivered in  May 2017, in use in the

Project not yet handed over Acceleration of the handover
procedure in WASACActual

Lot 4: Isolation of 4 Branches (Electromagnetic flow meter, pressure
gauge and gate valve)

Plan pending not yet procured Re-bidding procedure by JICA
is in processActual

Lot 5: Vehicles for Japanese experts Plan delivered in  January 2017, in use in
the Project not yet handed over Acceleration of the handover

procedure in WASACActual
Lot 6: Leak Detection Equipment (Ultrasonic flow meter, data logger,
Leak noise correlator, etc.)

Plan delivered in July 2017, in use in the
Project not yet handed over Acceleration of the handover

procedure in WASACActual

Lot 7: Mobile GPS, Potable Test meter etc. Plan delivered in October 2016, in use in
the Project

not yet handed over Acceleration of the handover
procedure in WASACActual

15 persons will be trained in Japan (5, 5, 5)
Plan 

Completed on schedule None -Actual

2 persons will be trained in Kenya
Plan 

Completed in May 2018 None -Actual

Plan 1st Year (16/17) 2nd Year (17/18) 3rd Year (18/19) Responsible Organization
Achievements Issue &

CountermeasuresActual Ⅰ Ⅱ Ⅲ Ⅳ Ⅰ Ⅱ Ⅲ Ⅳ Ⅰ Ⅱ Ⅲ Ⅳ

1.1
A management team is organized to prepare 5-
year Strategic Action Plan (5YSP) for NRW
reduction.

Plan Members of the Team were
appointed in August 2016.
Some change in September
2017.

None
Actual

1.2

The management team assesses  NRW
reduction measures currently conducted by
WASAC for Kigali city and other secondary cities
(14 branches outside Kigli city), and identifies
problems.

Plan Questionnaire survey, Site
visit survey for Branches.
Discussion in a series of
Workshops. Assessment of
root causes of identification
problems.

None
Actual

1.3

Based on the problems identified by Activity 1-2,
the management team proposes methods and
procedures to conduct NRW reduction
measures by WASAC in the future.

Plan Discussion in a series of
Workshops. Framework of
Action Plan was approved in
the seminar on May 29, 2017

None
Actual

1.4

The management team undertakes inventory
surveys in order to identify facilities improvement
necessary to conduct methods and procedures
proposed by Activity 1-3.

Plan Facility schematic drawing of
reservoirs were prepared by
GIS Team in October 2017.

The results were not sufficient
Inventory of the facility and
equipment will be summarized
in the 5YSP or Master Plan.

Actual

1.5 Based on the results of Activity 1-3 and 1-4, the
management team prepares a draft of 5YSP

Plan Draft Final report of 5YSP
was approved at the second
SC on Oct. 12, 2017 None

Actual

1.6

The management team identifies organizational
and institutional changes necessary to conduct
methods and procedures proposed by Activity 1-
3 and prepares a report.

Plan The organisation
recoganised the importance
of the organisational change
and the structure is under
review by senior
management

The budget may be the
constraint for the
implementation of the new
proposed structureActual

1.7 The management team prioritizes and schedules
the conducts of specific actions of 5YSP.

Plan A yearly implementation
schedule for each specific
actions and its priority were
prepared.

None
Actual

1.8 WASAC secures budget in accordance with the
priorities of Activity 1-7 for the next fiscal year.

Plan 
Most of the activities for
NRW reduction fall under
the regular budget (Utility
Budget and OPEX)

The budget has been secured
trough AfDB loan, the
implementation mayActual

1.9
The management team prepares the 5YSP on
NRW reduction that summarizes the
achievements from Activities 1-1 to 1-7.

Plan 5YSP was officially
approved by the Board of
Directors on April 27, 2018.

None
Actual

1.10
The management team holds seminars and
presents 5YSP for NRW reduction (Activity 1-8)
for WASAC and other concerned parties.

Plan 5YSP was shared at the SC
on October 12, 2017.
Approved 5YSP  by both
management and BoD
explained at each Branch
from April to July 2018.

None
Actual

1.11
The management team reviews 5YSP for NRW
reduction, updates it as necessary, and secures
the budget for the next fiscal year.

Plan 

Not yet None
Actual

1.12
Seminars are organized to present all the
achievements of the project for WASAC and
other concerned parties.

Plan 
Not yet None

Actual

Output 2:Basic knowledge, skills and technique on NRW control are acquired by WASAC.

2.1 Training materials on NRW control are prepared.
Plan 

Completed None
Actual

2.2
Training on NRW management is conducted for
the management team and WASAC
management as necessary.

Plan 
Completed Capacity assement not yet

completedActual

2.3 OJT is conducted on the updating of GIS data,
using available GIS data base.

Plan 
Completed Capacity assement not yet

completedActual

2.4
OJT is conducted on hydraulic analysis and
pressure management, using available hydraulic
models.

Plan 
Completed Capacity assement not yet

completedActual
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Expert WASAC

Expert WASAC

Expert WASAC

Expert WASAC

Expert WASAC

A. Preparation 8 9 # # # 1 2 3 4 5 6 7 8 9 # # # 1 2 3 4 5 6 7 8 9 # # # 1 2 3 4 5 6

Expert WASAC

Expert WASAC

Expert WASAC

Expert WASAC

B. Activity of Pilot Area 1 Kadobogo
Expert WASAC

Expert WASAC

Expert WASAC

Expert WASAC

Expert WASAC

Expert WASAC

Expert WASAC

Expert WASAC

3.**

The action team conducts activities  for reducing
high water pressure.

Expert WASAC

Expert WASAC

Expert WASAC

C. Activity of Pilot Area 2 Ruyenzi 8 9 # # # 1 2 3 4 5 6 7 8 9 # # # 1 2 3 4 5 6 7 8 9 # # # 1 2 3 4 5 6

Expert WASAC

Expert WASAC

Expert WASAC

Expert WASAC

Expert WASAC

Expert WASAC

Expert WASAC

2.5
In-room training and OJT on leak detection for
the pilot project are conducted with provided
equipment.

Plan 
Completed Capacity assement not yet

completedActual

2.6
In-room training and OJT on repairing leaking
pipes and installing service connection for the
pilot project are conducted.

Plan 
Completed Capacity assement not yet

completedActual

2.7
In-room training and OJT on meter reading,
billing, customer services for the pilot project are
conducted.

Plan 
in process None

Actual

2.8 Training materials on NRW are reviewed and
updated.

Plan 
Not yet None

Actual

2.9
Based on feedback of Activities from 2-5 to 2-8,
training programs are developed and training
courses are planned.

Plan 
Not yet None

Actual

Output 3:  WASAC learned how to conduct NRW reduction measures through the implementation of the Pilot Project.

3.1 An action team is organized to conduct NRW
reduction measures at Pilot Area 1 and Aria 2.

Plan Member of the Team were
appointed in August 2017

Some of the members resigned
or transferred in September
1907.Actual

3.2

The action team grasps the current situations of
Pilot Area 1 and Area 2 through reviewing
available maps, customer ledgers, surveys, and
other necessary means.

Plan 

Completed None
Actual

3.3
The action team plans and schedules the
implementation of the pilot project for Pilot Area
1 and Area 2.

Plan 

Completed None
Actual

3.4

The action team hydraulically isolates Pilot Area
1 and Area 2, and installs flow meters and
pressure gauges at the inlets of the Pilot Area 1
and Area 2.

Plan Flow meters and pressure
gauges were installed in the
meter chambers by May
2017.

None
Actual

3.5 The action team establishes the baseline NRW
rate of Pilot Area 1.

Plan Baseline: Mean value of
June, July 2017
 Original: 36.0%
 Revised: 37.3%

Calculation data of NRW rate
had a problem, because of the
inappropriate POC list.
Baseline NRW rate was
revised after revision of POC
list.

Actual

3.6

The action team conducts measures for
reducing "Apparent Losses" indicated by the
water balance of International Water Association
(IWA) for Pilot Area 1.

Plan The meters which should be
changed were 351 as a result
of on-site meter test (total
connection 1,240). In this,
301 were replaced.

It took 4 months for on-site
calibrations test. The
improvement of the work
standard was demanded for
shortening at work period.

Actual

3.7
The action team measures NRW after
conducting Activity 3-6 and examines its
effectiveness.

Plan in process, effect will be
evaluated about the replaced
meters

There is some difficulty to
measure the effects separately
in time as in 3.7, 3.9 and 3.11.Actual

3.8 The action team conducts measures for
reducing surface leakage (visible leakage).

Plan 

in process

When water leaks are
discovered it is necessary to
carry out repairs immediately,
so meter replacement and
repair of leaks were carried
out in parallel.

Actual

3.9
The action team measures NRW after
conducting Activity 3-8 and examines their
effectiveness.

Plan 
in process Same as Item 3.7

Actual

3.10
The action team conducts measures for
reducing underground leakage (invisible
leakage).

Plan Invisible water leakages
detections were successfully
implemented in march 2018
in pilot area 1

It is still challenging for leak
detection due to the ground
condition  ,number of
equipment  and few number of
people trained.Actual

Actual

3.11 The team measures NRW after conducting
Activity 3-10 and examines their effectiveness.

Plan The NRW ratio as of June
2018 is 31.7% in pilot 1 .  It
decreased from 40.3% of
May by 8.6%, because of the
invisible and visible leakages
repair .

None

Actual

3.12

The action team reviews the results from
Activities 3-5 to 3-**, and undertakes cost-
benefit analysis of NRW for each Activity of 3-6,
3-8, 3-10 and 3-**.

Plan 

Not yet

The works conducted in the
pilot project and expended
cost  for that works will be
summarized for cost-benefit
analysis.

Actual

3.14

The action team holds a workshop and presents
the completion report of the pilot project
prepared by Activity 3-14 to WASAC and other
concerned parties.

Plan 

Not yet None
Actual

3.2  Preparation Work (POC data compilation)
 (Review)

Plan 

Completed

POC number seal  has been
put  on customers entrace
gates

Actual

3.4  Preparation Work (Hydraulic Isolation of Pilot
Area) (Review)

Plan 
Completed None

Actual

3.5 The action team establishes the baseline NRW
rate of Pilot Area 2.

Plan Baseline: Mean value of
March, April 2018
 Original: 68.4%

None

Actual

3** The action team conducts measures for
reducing high water pressure

Plan The six locations for PRV
installation were decided.

Procurement of the equipment
and construction of the
chambers should be speed up.Actual

3.**
The action team measures NRW after
conducting Activity 3-12 and examines their
effectiveness.

Plan 

Not yet
Delay of procurement of

PRVs and construction of
ManholeActual

3.6

The action team conducts measures for
reducing "Apparent Losses" indicated by the
water balance of International Water Association
(IWA) for Pilot Area 2.

Plan General meter physical
ispenction  for all customers
1,623 is in progress, on site
meter test  and replacement
not yet started.

Delay
Actual

Actual3.7
The action team measures NRW after
conducting Activity 3-6 and examines its
effectiveness.

Plan 

Not yet Delay

Plan Pressure Reduction Valve
(PRV) in PM2 was adjusted.
PRV in PM3 is in
preparation for installation.

The construction of mahnhole
for the protection of PRVs to
be installed is  delaying

Not yet None

Not yet None
Actual

The action team measures NRW after
conducting Activity 3-** and examines their
effectiveness.3.**

3.13

The action team summaries activities and
results from Activities 3-1 to 3-12, prepares the
completion report on the pilot project for Pilot
Aria 1, and submits it to the management team.

Plan 

Procurement of Equipment and Construction of 
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Expert WASAC

Expert WASAC

Expert WASAC

Expert WASAC

Expert WASAC

Expert WASAC

Expert WASAC

D. Manual and Seminar
Expert WASAC

Expert WASAC

Expert WASAC

Expert WASAC

Expert WASAC
22 meter chambers have
been constructed out of 23
planed.

the remaining one is under
construction

Expert WASAC

Expert WASAC

8 9 # # # 1 2 3 4 5 6 7 8 9 # # # 1 2 3 4 5 6 7 8 9 # # # 1 2 3 4 5 6

3.12
The team reviews the results of Activities, and
undertakes cost-benefit analysis of NRW for
each Activity.

Plan 

Not yet Delay
Actual

3.13

The team summaries activities and results from
Activities, prepares the completion report on the
pilot project, and submits it to the management
team.

Plan 

Not yet Delay
Actual

3.14

The team holds a workshop and presents the
completion report of the pilot project prepared by
Activities to WASAC and other concerned
parties.

Plan 

Not yet Delay
Actual

Plan 

3.16

Action team prepares manuals on methods and
use of survey equipment learned from the pilot
project, and holds seminars in order to share
them with WASAC and other concerned parties.

Plan 

Not yet Delay
Actual

Output 4: 4 branches in Kigali establish the system to measure NRW rates accurately.

4.1
Isolation plan of 4 branches prepared by
WASAC will be reviewed and revised as
necessary.

Plan 

Completed None
Actual

4.2

Based on the isolation plan prepared by Activity
4-1,  exact locations for the installation of
electromagnetic flow meters and pressure
gauges are determined by field survey.

Plan 

Completed None
Actual

4.2
Electromagnetic flow meters and pressure
gauges are procured and installed for isolating 4
branches.

Plan  JICA HQ  decided to carry
out a re-tender after the
pocess failed in JICA-
Rwanda . JICA HQ  is now
in process of bid preparation.
The real progress has
delayed compared to the
initial plan.

The  wayforward will be
discussed in the upcoming
JICA-HQ mission planned on
28th August 2018

Actual

4.4 System input to each of 4 branches is
measured.

Plan 
Schedule is delay.

JICA is considering the
extension of the project period
for one year.Actual

4.5 Based on the results of Activity 4-4, NRW rates
for each branch are calculated and reported.

Plan 
Schedule is delay.

JICA is considering the
extension of the project period
for one year.Actual

Duration / Phasing Plan 
Actual

Monitoring Plan
Plan 1st Year (16/17)

Remarks Issue Solution
Actual Ⅰ Ⅱ Ⅲ Ⅳ Ⅲ Ⅳ Ⅰ Ⅱ

2nd Year (17/18) 3rd Year (18/19)
Ⅲ ⅣⅠ Ⅱ

Monitoring

Steering Committee
Plan SC in August 2018 will be

scheduled for Project Monitoring
Mission

Actual

Set-up the Detailed Plan of Operation Plan 
Actual

Submission of Monitoring Sheet 
Plan Monitoring Sheet shall be submitted

before Monitoring MissionActual

Monitoring Mission from Japan Plan In August 2018 by JICA HQActual

Joint Monitoring Plan 
Actual

Post Monitoring Plan 
Actual

Reports/Documents
Inception Report Plan 

Actual

Progress Report Plan 
Actual

Seminars and Workshops Plan 

Project Completion Report Plan 
Actual

Plan 

In process Delay

Public Relations

3.8 The action team conducts activities for reducing
surface leakage (visible leakage).

Actual

4.3 Chambers are constructed as appropriate.

Actual

3.9
The action team measures NRW after
conducting Activity 3-8 and examines their
effectiveness.

Plan 

Not yet Delay
Actual

3.10 The action team conducts activity  for reducing
underground leakage (invisible leakage).

Plan 

Not yet Delay
Actual

3.11 The team measures NRW after conducting
Activity 3-10 and examines their effectiveness.

Plan 

Not yet Delay
Actual

Procurement of 

Installation of 

Apr. 4 Oct. 
12
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TO CR of JICA RWANDA OFFICE 

PROJECT MONITORING SHEET 
 

Project Title: Project for Strengthening Non-Revenue Water (NRW) Control in  
      Kigali City Water Network   
Version of the Sheet : Ver.5 （Term: July, 2017 – July, 2018: 2nd Phase） 

Name: Shigeo OTANI   
Title: Chief Advisor/ Non-Revenue Management 
Submission Date: February 28, 2019 

I. Summary 

1 Progress 

1-1 Progress of Inputs 

1-1-1 Japan Side 

(1)  List and Assignment Terms of Japanese Experts 

a. Working in Rwanda 
                Table 1.1 Assignment Term in Rwanda (Phase 2) Working in Japan 

  
  Field in Charge Name 

Duration 
MM 

From To 

1 Chief Adviser/Non-Revenue Water 
management Shigeo OTANI 

2017/8/5 2017/10/16 2.43 
2018/3/18 2018/5/16 2.00 
 2018/8/5 2018/9/18  1.50 

 2018/10/20  2018/11/29  1.37 
 2019/1/15  2019/3/9  1.80 

2 
  

Adviser/Non-Revenue Water 
Management Hiroyuki HIGUCHI 

2017/8/5 2017/9/17 1.47 
2018/5/24 2018/7/12 1.27 

3 
  
  
  
  

NRW Reduction Plan 1（1） 
Chiaki SUZUKI/ 
Hiroyuki YAMAGUCHI 
Toru TOYODA 

2017/8/5 2017/9/23 1.67 
2018/1/16 2018/3/1 1.50 
2018/5/9 2018/7/7 1.77 

 2018/10/12  2018/12/27 2.57 
      

4 
  
  
  

NRW Reduction Plan 1（2） Hiroyasu YODA 

2017/11/8 2017/12/22 1.50 
2018/3/18 2018/5/16 2.00 
 2018/8/5  2018/10/3 2.00 

 2019/2/18 2018/4/6  1.60 

5 NRW Reduction Plan 2（2） Nobuyuki TSUTSUI 2017/8/5 2017/9/3 1.00 
6 Leak Detection Junichi TAKAHASHI 2017/12/3 2018/2/15 2.50 

7 Pipe Repairing and Service 
Connection（1） Tokiya MOMOZONO  2018/2/5  2018/4/5 2.00 

8 ICT Marcel Brouwer       
Total MM 31.95 

Note: Man Month (MM) 

 
b. Working in Japan 

 

tsutsui
テキスト ボックス
Ver.5
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                   Table 1.2 Assignment Term in Japan 
No. Field in Charge Name Duration MM From To 

1 Chief Adviser/Non-Revenue Water 
management Shigeo OTANI 2018/6/4 2018/6/8 0.25 

7 Pipe Repairing and Service Connection（1） Tokiya MOMOZONO 
2017/8/1 2017/8/10 0.40 

2017/10/30 2017/11/9 0.40 
Total M/M 1.05 

   Details of each expert’s assignment are shown in the Plan of Operation (see Project Monitoring 

Sheet-II "Plan of Operation"). 
 
 
(2) List of Equipment Provided for the Project 

 
Table 1.3 (1) List of Equipment 

Equipment to be Procured (1): Procurement in Rwanda 

Lot Item Contents Unit Quantity Executor Status 
Handing over 
to WASAC 

Lot 1 Output 2 
Materials and equipment for 
training for pipe repairing and 
service connection 

set 1 
Consultan

t 
May. 2017 
Completed 

in process 

Lot 2 Output 3 Customer meter DN15mm sets 400 
Consultan

t 
Feb. 2017 
Completed 

in process 

Lot 3 
Output 3: Pilot 
Project (2sets） 

Flow Meter, Gate Valve, Pressure 
gauge,  etc. 

set 1 
Consultan

t 
May. 2017 
Completed 

in process 

Lot 6 Output 3: 
Pipes and rerated fittings for 
service pipe replacement in 
Kadobogo 

set 1 
Consultan

t 

December. 
2018 

Completed 
in process 

Lot 7 Output 3: PRV fittings in pilot area set 1 
Consultan

t 

December. 
2017 

Completed 
in process 

Lot 4 
Output 4:  
Isolation of 4 
Branch 

Electric magnetic flow meter, 
Mechanical flow meter, 
Pressure gauge, Gate valve, etc.

set 1 
JICA 
office 

June 2019  
Scheduled 

not yet 

Lot 5 
Vehicles for JICA 
use 

Minibus      May 31, 2019 
Pickup       June 30, 2020 

Units 2 
JICA 
office 

Jan. 2017 
Completed 

not yet 

Lot5 Photocopy Machine              June 30, 2020 Unit 1 
JICA 
Office 

August 
2016 

Not yet 

 
Equipment to be Procured (2): Procurement in Japan 

Lot Item Contents Unit Quantity   Schedule 
Handover to 

WASAC 

Lot 8 

Output 2:  Leak 
detection equipment 
（for Two Branches of 
Pilot project and 
NRW Team) 

Potable Ultrasonic Flow Meter, 
Flow & Pressure Logger 2ch, 
Leak Noise Correlator, Leak 
Detector (Headphone type), Pipe 
Locator, etc. 

sets 3 
JICA  
HQ 

Jul. 2017 
Completed 

not yet 

Lot 9 
Survey Equipment for 
Output 2and 3 

Potable GPS, Potable Test Meter, 
Residual Chlorine Test Meter, 
Potable Electric conductivity 
Meter 

set 1 
Consultan

t 
Oct. 2016 
Completed 

not yet 

Note: Those items are used for the training activity during the Project period. 
 The above mentioned equipment except Lot 5 should be handed over to WASAC immediately after 

delivery and WASAC will maintain them. The equipment of Lot 5 will be managed by the JICA Expert 
Team during the Project period and shall be handed over to WASAC at the end of the Project period 
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(3) List of Facilities Provided for the Project 

Table 1.3 (2) List of Equipment 
Facilities to be Provided 

Lot Item Contents Unit Quantity Executor Status 
Handing over 
to WASAC 

Lot 1 
Chambers for Pilot 
Areas 

2 chambers for Pilot Area1
1 chamber for Pilot Area 2 

set 1 Consultant
May. 2017 
Completed 

Completed 

Lot 2 
Chambers for 
Monitoring System 

Customer meter DN15mm set 1 Consultant
Sept. 2018 
Completed 

Completed 

 

 

 

1-1-2 Rwanda Side 

(1) Counterpart 

               

 

Table 1.4 List and Assignment Terms of Counterparts 
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From To

Steering Committee (SC)

1 Chairman CEO of WASAC James Sano Aug, 2016 Sept. 2017

Aime Muzora Sept, 2017 Present

2 Project Director Director of UWSS Methode Rutagungira Aug, 2016 Present

3 Project Manager Manager of NRW, UWSS Jean Berchmas  Bahige Aug, 2016 Present

4 Management Team Aug, 2016 Present

5 Officials from MINIFRA Aug, 2016 Present

Project Director and Manager

1 Project Director Director of UWSS Methode Rutagungira Aug, 2016 Present

2 Project manager Manager of NRW, UWSS Jean Berchmas  Bahige Aug, 2016 Present

Management Team (9 persons)

1 Leader Director of UWSS Methode Rutagungira Aug, 2016 Present

2 Co-leader Director of CS Lucien Ruterana Aug, 2016 Sept. 2017

Felix Gatanazi(Acting) Sept. 2017 March, 2018

James Mwijukye March, 2018 Present

3 Co-leader Director of CFO Joseph Ruhingura Aug. 2016 Sept. 2017

Samson Hategekimana(Acting) Sept. 2017 March, 2018

Ceaser Nkusi Nkwesi March, 2018 Present

4 Member Manager of NRW, UWSS Jean Berchmas  Bahige Aug. 2016 Present

5 Member
Manager of Water Operation
Services, UWSS Innocent Gashugi Aug. 2016 Present

6 Member Manager of Utility Planning Services,
UWSS

Dominic Murekezi Aug. 2016 Present

7 Member Manager of Revenue Management
Services, CS

Alex  KANSIIME March, 2018 Present

8 Member Head of billing and revenue
collection, CS:

Désiré Kayiru Aug. 2016 Present

9 Member
Manager of Customer Service
Management, CS Felix Gatanazi Aug. 2016 Present

10 Member Head of Marketing Marie Therese Masimbi Jan. 2016 Present

Action Team (31 persons)

1 Leader
Head of leak detection and pressure
management, NRW, UWSS Désiré Ntamuturano Aug. 2016 Present

2 Co-Leader Kachiru Branch Manager Musabyeyez Jeanne Aug. 2016 Present

3 Co-Leader Gikondo Branch Manager Mutamba Jane Aug. 2016 Sept. 2017

Mr.Tuyisenge Vedaste Sept. 2017 Present

4 Co-Leader Nyarugenge Branch Manager Byamugisha Bernard Aug. 2016 Present

5 Co-Leader Nyamirambo Branch Manager Saranda Catherine Aug. 2016 Present

6 Co-Leader Kanonbe Branch Manager Aimable Ndagijimana Aug. 2016 Sept. 2017

Mr.Mukiza Anaclet Sept. 2017 Present

7 Co-Leader: Remera Branch Manager Remera Branch Manager Gilbert Mulindabigwi Aug. 2016 Present

8 Member
Head of zoning and mapping
services, NRW, UWSS Jean Paul Kayitare Aug. 2016 Present

9 Member Head of water distribution services,
WOS, UWSS

Anselme Mugabo Kimenyi Aug. 2016 Sept. 2017

Celestin Mwambutsa Oct. 2017 Present

10 Member
Leak detection and pressure
management Officer Celestin Mwambutsa Aug. 2016 Oct. 2017

11 Member Fraud Investigation Officer Viateur Munyanshongore Aug. 2016 Present

12 Member Mapping Officer Claudien Mazimpaka Aug. 2016 Present

13 Member Head of meter management services Felecien Niringiyimana Oct. 2016 Present

14 Member Water Distribution Officer of each
Branch

Kacyiru, Ntarugenge, Nyamiranbo,
Kanombe, Remera

Aug. 2016 Sept. 2017

Kacyiru, Ntarugenge, Nyamiranbo,
Kanombe, Remera (replacement) Oct. 2017 Present

15 Member Customer Service Officer of each
Branch

Aug. 2016 Present

16 Member Billing Officer of each Branch Aug. 2016 Present

Duration
Field in Charge NameNo Position
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Table 1.5  Responsible persons for output activities  
Output Name NRW section lower organization 

Output 1 Jean Berchmas BAHIGE   Manager of NRW, UWSS 
Output 2 Celestin MWAMBUTSA  Head of water distribution services, WOS, UWSS 

Output 3 Désiré NTAMUTURANO 
 Head of leak detection and pressure management, NRW, 
UWSS 

Output 4 Jean Paul KAYITARE  Head of zoning and mapping services, NRW, UWSS 
 
 
(2)  Facilities 

-  Office space for Japanese experts at WASAC Head Office, office furniture 

- Training room with the capacity of about 20 persons 

- Space for training on pipe repair and service pipe connection  

- Store house for procured equipment 

 
(3) Local Cost 

- Cost for administering the Project (utilities for expert offices, internet services) 

- Cost for overtime work, transportation, accommodation and allowance for WASAC staff 

 
1-2 Progress of Activities 

1-2-1: Activities relevant to the entire Project 

(1) Start-up Meeting of the Project for 2nd Phase 

  Start-up Meeting of the Project was held Aug. 9, 2017 with participation of members of Management 

Team and Action Team. The main topics of the meeting were as follows: 

  -  Submission of Progress report (Part 1), Monitoring Sheet (Ver. 3), Work Plan (Ver. 3) 

  -  Brief explanation of Project implementation for Phase 2 

  -  Schedule of Management Team Meeting (Joint Monitoring) and Steering Committee (SC) 
 
(2) Management Meeting (Joint Monitoring) 

   In the third joint monitoring conducted at the management team meeting held on August 9, 2017, 
the Work Plan of Phase 2 and Monitoring Sheet (Ver.3) were submitted. The topics for discussion of 
the past joint monitoring are shown below. 
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Table 1.6 Main items checked and actions taken in the joint monitoring 

No. Implementation 
period Main items checked and actions taken Changes to R/D, 

PDM, PO, etc. 
Version 1 September 15, 2016 None in particular None 

Version 2 March 15, 2017 

・ The activities of Output 1 (Activities 1.2 to 1.10) 
have been extended for about 3 months 

 → To be completed by the end of August 2017 
・ The activities of Output 4 (Activity 4.3) has been 

extended due to the delay in procurement of 
equipment 

 → Activities to continue in Phase 2 

PO Version 1 
→PO Version 2

Version 3 Aug 9, 2017 

・Joint Monitoring 
 Progress of each activity (preparation of 5YSP, 
Technical training, Pilot project, Isolation of 4 
branches, Equipment procurement, others) 
・Work Plan for Phase 2 Outputs 
・Contents and implementation schedule of the 
Pilot Project  

PO Version2 
→PO Version3

Version 4 
August 20, 2018 

(before Monitoring 
Mission) 

Progress until August 2018 of Phase2 
Achievements, issues and challenges 
Proposal of amendment of PO 

Revision of 
RD, PDM, PO 

Version 5 
Scheduled at May 
2019 (before 
Monitoring Mission) 

Progress until May 2019 of Phase2 
Achievements, issues and challenges 
Proposal for 4th year of the Project 

 

 

 (3) Steering Committee (SC) 

 
The results of holding SC meetings and future plans and agenda are as shown in the table below. 

Table.1.9 The held time of the SC meeting and the agenda 
Time Holding time Theme, contents 

1st April 3, 2017 ・Discussion of the work plan (WP1), approval 
・Confirmation of the Rwandan side burden matter 

2nd October 12, 2017 

・Progress confirmation of the project 
・Common knowledge of the NRW reduction 5YSP  
・Approval of the second work plan 
・About the enforcement of the project evaluation 

3rd 
August 28, 2018August 28, 2018 

At the time of Project Monitoring 
by JICA  

・Result of Joint Monitoring 
・ Procurement and Installation Plan of the Equipment for 
Monitoring System 
・Monitoring result of the JICA Monitoring Survey Mission 

4th At the time of Project Monitoring 
in May, 2019 

・Result of Joint Monitoring 
・Monitoring result of the JICA Monitoring Survey Mission 

5th At the time of project completion, 
scheduled in May 2019  

・Result of Joint Monitoring 
・Monitoring result of the JICA Monitoring Survey Mission 

 

(4) Weekly Meeting 

   As a rule, PIM meetings are held basically at the end of every week and the activities for the week 
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are reported, the activities scheduled for the following week are confirmed and pending issues, matters 

of concern, requests, etc., are discussed. The meetings are also utilized as a venue for training through 

seminars and workshops on matters proposed by the experts, etc. Meetings have been held seventu times 

as of the end of February 2019 (including thirty times in Phase 1). 

 (5) Project Progress Report (Part 1) 

   Project Progress Report (Part 2) was submitted to JICA and WASAC at the end of June 2018 and in 

August, respectively.  

 

1-2-2: Training in Japan and in the 3rd Country 

 (1) Training in Japan 

Table 1.10 Implementation Statuses of Training in Japan 
No Timing Field of training Trainees Training Themes 

1 January 23 
to 31, 2017 

Management 
Team 5 

- Introduction to water service management and NRW 
- Outline of water facilities in Yokohama and Kobe Cities and 
other matters 

2 August 14 
to 30, 2017 

Business 
affairs and GIS 
matter 

5 

- Introduction to water service management and NRW 
- Customer information management, meter management and 
reading, and water service management 
- Examples of how local governments utilize GIS, purposes of use, 
and other matters 

3 Nov. 13 to 
30, 2017 

Technical 
matter 5 Introduction to NRW, pressure management, leak detection, 

distribution management, and other matters 
 

(2)  Training in the 3rd country 

Training in the 3rd country was conducted in Kenya as shown in the table below. 

Table 1.11 Training in the 3rd country 
No Timing Field of training Trainees Training Themes 

1 May 7 to 
10, 2018 

Management 
Team 2 An introduction and discussion of activity on NRW reduction 

carried out in each other's countries. 

 
1-2-3: Activities of Output 

【Activities of Output 1】: 

 Planning capacity of NRW reduction of WASAC is enhanced. 

1-1 A management team is organized to prepare 5-year Strategic Plan (5YSP) for NRW reduction. 

The member of the management team and action team were appointed formally and teams were 

organized in August 2016 by CEO, but CEO of WASAC Mr. James Sano retired on September 1, 2017, 

and Mr. Aime Muzora who was a director of MININFRA took office as a successor. Following this, 
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there were personnel changes and the resignation of the WASAC staff in September and had the effect 

in a management team and action team partly.  

 a. Management Team   

The directors of commercial and financial departments resigned, and successors took office. 

Table 1.12 Movement of Management Team 
Section Predecessor Acting New appointment 

Director CS Lucien Ruterana Felix Gatanazi  James Mwijukye 
Director CFO Joseph Ruhinyura Samson Hategekimana Ceaser Nkusi Nkwesi 

 

c. Action Team 

There was the transfer of two directors of Gikondo and Kanonbe, and five WDO of Kacyiru, 

Nyarugenge, Nyamirambo, Kanombe, Remera. But three peoples of the WDO are reliefed between 

the branches in the Kigali city. 

Table 1.13 Movement of Action Team 
Branch Predecessor New appointment 

Branch Manager   
 Gikondo Mutamba Jane Tuyisenge Vedaste (from Bugesera) 
 Kanombe Aimable Ndagijimana Mukiza Anaclet (from Nyagatare) 
WDO   
 Kacyiru  Claudien Ruwabuneza Alexis Dushimimana (from HQ)   Patric 
Nyarugenge  Damascene Nsengimana Etienne Rutagengwa (from Remera) 

 Nyamirambo  Pierre Claver Mukimbiri Noel Kanamugire (from HQ) 
 Kanombe  Antoine Muhawenimana? Pierre Claver Mukimbiri (from Nyamirambo) 
 Remera Etienne Rutagengwa Damascene Nsengimana (from Nyarugenge) 
 

1-2 The management team assesses NRW reduction measures currently conducted by WASAC 
for Kigali city and other secondary cities (14 branches outside Kigali city), and identifies 
problems. 

Problems and causes about NRW have been extracted in workshops which were held in succession 
in the first Phase. 

                Table 1.14 Process of Assess NRW Reduction Measures 

No Item Implementation 
period Details 

1 
Distribution of 
questionnaires to the 20 
branches 

Sept. 2016 

Organization, outline of water supply facilities, 
customer information, NRW percentage, flow rate 
meters, water leakage investigation equipment, pipe 
repair equipment, water theft, water meters, etc. 

2 Analysis of questionnaires Sept.-Oct.2016  
3 Seminar  Nov. 8, 2016 on the questionnaire analysis results 

4 
Field surveys and reporting 
and issue identification at 
weekly meeting 

Sept.2016 to March 
2017 

Confirmation of questionnaires, visits to facilities, 
interviews with branch managers, operators, etc., 
sharing survey results.  

5 NRW strategic action plan 
workshop GP1 March 20-22, 2017 NRW reduction plan: Workshop on identification 

of issues 
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1-3 Based on the problems identified by Activity 1-2, the management team proposes methods and 
procedures to conduct NRW reduction measures by WASAC in the future. 

   From the information obtained in Activity 1-2 and the survey of the 6 branches within Kigali City 

and the existing water supply facilities (field surveys, questionnaires, GIS, water consumption data), the 

issues were identified, and the countermeasures and orders of priority as of November 2016 were 

summarized. 

   Thereafter a series of workshops were held, based on the wishes from the WASAC side for more 

detailed investigation of the issues and causes. The framework of the 5YSP for NRW Reduction 

formulated through the workshops.  

   Table 1.15 Process of workshop for 5YSP for NRW reduction 
No Item Date Details 

1 GP2 April 5-6, 2017 Workshop to analyze causes, formulate measures, and 
select components 

2 GP3 April 21, 27-28, 2017 
Workshop to compare and combine the issues identified by 
JICA specialists and the issues and measures identified by 
WASAC 

3 GP4 May 5, 12, 15 and 22, 2017
Workshop regarding the selected components, formulation 
of order of priority of countermeasures, and establishment 
of framework 

4 Seminar May 29, 2017 The framework for the 5-year Action Plan for NRW 
Reduction was approved 

5 GP5 August and September, 2017 Formulation of specific action plan for corresponding 
measures. Preparation of Final Draft Report of 5YSP 

6 GP6 October 4, 2017 Joint workshop (management team, action team, 6 branch 
managers), discussion of Final Draft 

 
   In the table, the methods of dealing with issues were grouped, forming 5 main compornents and 

grouped in 42 countermeasures (133 specific actions), to form the main components of the 5YSP. These 

were classified based on the International Water Association (IWA) water balance table.  Also the year 

of implementation and sections responsible were formulated. The framework for the 5YSP was 

approved by the seminar held on May 29, 2017. 

1-4 The management team undertakes inventory surveys in order to identify facilities 

improvement necessary to conduct methods and procedures proposed by Activity 1-3. 

The inventory survey was carried out by the GIS team of WASAC, and the preparation of the 

schematic layout drawing of the distribution reservoir facilities was completed in October, 2017.  

However, as a result of on-site verification of the results, many deficiencies were recognized and the 

work need to be performed a second time because the results would not withstand actual use. It is 

desirable that this work is performed in the 5YSP activities. 
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1-5 Based on the results of Activity 1-3 and 1-4, the management team prepares a draft of 
5YSP.  

The final draft report of 5YSP was completed in the end of September, 2017, and the report was 

discussed in the workshop which called a branch manager and the main staff of the Kigali city 6 Branch 

on October 4. With that in mind, in the second SC held on October 12, 2017, under participation of 

MNINFRA and the management team and the action team of WASAC, common knowledge and the 

agreement formation of 5YSP (Final Draft) was planned between all related sections. Afterwards, 

furthermore discussions were carried out mainly by NRW unit to make it practice, and a monitoring 

plan of implementation of 5YSP was added.  

・ Workshop      ：October 4, 2017 

・ Steering Committee  ：October 12, 2017 

 

1-6 The management team identifies organizational and institutional changes necessary to 
conduct methods and procedures proposed by Activity 1-3 and prepares a report. 

WASAC management recognized the importance of the institutional reorganization and currently 
the structure is been revised by senior management. This new structure is also intended to enhance NRW 
management mainly by emphasizing on some activities such as data analysis, water leak detection, water 
leak repairs, etc., which is insufficient at present. 

 

1-7 The management team prioritizes and schedules the conducts of specific actions of 5YSP  

The yearly implementation schedule of each specific action was prepared. As a future issue, it is 

required the detail action plan including the procurement of the logistics (survey, repairing, vehicle etc.) 

at each section of the head office and branch offices.  

The specific action in 5YSP which is able to be performed in the annual action plan of each branch 

will be implemented sequentially for the time being. 

Project manager and a JICA expert visited all 20 branches from early April to early July of 2018 to 

explain contents and the templates of monthly report of 5YSP. 

 

1-8  WASAC secures budget in accordance with the priorities of Activity 1-7 for the next fiscal 

year. 

The budget for the financial year (2018/2019) was scheduled to be added and amended with the 
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approval of the 5YSP Report by the WASAC Board. There is not influence in particular about the 

implementation for the time being, because most of the activity for NRW reduction was in the normal 

budget (Utility Budget: Flow expense and OPEX: maintenance expense)  
  

1-9  The management team prepares the 5YSP that summarizes the achievements from 

Activities 1-1 to 1-7. 

The management meeting collected all managers of DUWSS, all section heads was held on 

November 14, 2017, and the latest edition of the report was explained. It was decided to change its name 

from "5-year strategic action plan (5YSAP)" to "5-year strategic plan (5YSP)” in the meeting. A result 

was reported to CEO and each Branch Manager on the next day. 

A report was submitted to the Senior Management Team by the project director Mr. Methode on 
December 15, and the report was approved in the Senior Management Meeting held on February 12, 
2018.  5YSP was finally officially approved by the WASAC Board of Directors on April 27, 2018. 
After responding to the comments received, the final approval of the WASAC Board of Directors was 
obtained on April 27. Implementation of the plan has been delayed by one year relative to the schedule, 
and will be commenced in fiscal year 2018/2019. 

 
1-10 The management team holds seminars and presents 5YSP (Activity 1-8) for WASAC and 

other concerned parties.   

5YSP was shared with the relevant persons in MININFRA and WASAC at the SC meeting 

on October 12, 2017. 

 
1-11  The management team facilitates implementation and the monitoring of the 5YSP. 
 
・ A monitoring team consisting of five senior managers has been appointed by WASAC CEO on 

September 3, 2018 to carry out monitoring of the implementation of the 5YSAP. 
・ The implementation situation of 5YSP at each Branch is monitored by the quarterly report from the 

Branch. 
・ A report of Q1 (from July to September, 2018) was submitted in November, and monitoring result 

was reported at the seminar held in a galaxy hotel on December 7. 
・ A briefing session for the CEO was held on January 7, 2019. 
・ The report of Q2 (from October to December) is in evaluating contents. It was decided that 20 branch 

are shared to four groups, and let them report it every month in Kigali. 
・ Leakage survey into transmission pipe and main distribution pipes of the up-country branch are 

continued such as Rubavu, Musanze, Musanze, Ruwamagana, Huye, Nyagatare. 
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1-12  The management team drafts the revised New Connection Policy and a Standard Enforcement 
Policy. In addition, the management team will facilitate training and monitoring of standard 
compliancy of pipes with the existing pipe standards. 

 
It is going to be carried out as a part of the activity of 3-18. 

 

1-13  The management team reviews 5YSP for NRW reduction, updates it as necessary, and secures 

the budget for the next fiscal year. 

     5YSP is updated as necessary based on the result of the Pilot Projects. 
 

1-14  Seminars are organized to present all the achievements of the project for WASAC and other 

concerned parties. 

It is scheduled for May 2019. 

 
 

【Activities of Output 2】: 

Basic knowledge, skills and technique on NRW control are acquired by WASAC. 

2-1 Training materials on NRW control are prepared. 

The training materials (text, presentation materials, etc.) in each field were prepared at each time. 

 
2.2 Training on NRW management is conducted for the management team and WASAC 
management as necessary. 

Awareness of NRW management has been deepened by implementation of training in Phase 1, and, 
through the series of workshops held in the process of formulating the 5YSP.  

Table 1.16   Output of Training in NRW Management 

Required Capacity Training Item Achievements and Challenges 

Understanding of definition 
of NRW and components of 
NRW 

General items 
Sufficient understanding of the components 
of NRW, in accordance with the definitions 
of the IWA. 

Preparation of NRW 
reduction action plan 5YSP 

Understanding of the details of 
countermeasures and activities through the 
process of study of the preparation of the 
5YSP. 

Implementation, 
management and monitoring 
of NRW reduction action 
plan  

5YSP Preparation of activity monitoring report 
format. 

Evaluation of NRW 
reduction activities 

Pilot Project capacity (Cost-
benefit analysis) 

Implementation of training in accordance 
with the progress of the Pilot Project. 
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Analysis of NRW 
components 

Pilot Project capacity (Water 
distribution analysis) 

Implementation of training in accordance 
with the progress of the Pilot Project. 

Preparation of NRW 
reduction measures manual 

Pilot Project capacity 
(Implementation manual) 

Implementation of training in accordance 
with the progress of the Pilot Project. 

 
2.3  OJT is conducted on the updating of GIS data, using available GIS data base. 

Training relating to updating of GIS data has already been completed (Phase 1 August to November 
2016). The timing of development of WASAC GIS data (pipe network data, customer data) by ESRI 
and introduction of software (ArcGIS) was unclear, so it was not possible to commence specific 
activities using ArcGIS. In addition, the GIS Team has comparatively high individual skills in the use 
of the ArcGIS software, but the organization itself cannot fully utilize the software. As the results of 
implementing the training as indicated in the following table based on this situation, the WASAC staff 
involved in the work regarding GIS fully understood the processes of setting for updating the GIS data 
and know-how in connection with these operations. 

 
Table 1.17  Output of Training in GIS 

Required Capacity Training Item Achievements and Challenges 
GIS data updating 
(customer data, pipe 
network data) 

・ Continuous updating of GIS data 
(customer and pipe network data, 
new customers) 

・ Updating data using Manuals (GIS 
Procedure Guide and GIS 
Operation Manual) 

Degree of achievement: B 
Training was carried out into reassessment and 
improved efficiency of the current flow for 
updating in WASAC, using usable data. The staff 
understood the skills and techniques necessary for 
updating of data. 
In the future, it will be necessary to change the 
updating procedures in accordance with 
circumstances, such as completion of the ESRI 
work, etc., but the staff will be capable of dealing 
with these. 
The target of the technology transfer was only 5 
members of the GIS Team, but the technologies can 
be spread to other members by utilizing the 
manuals that have been provided. 

Sharing and practical 
use of GIS data 

・ Utilization and sharing of GIS data 
in WASAC  

・ GIS data sharing by QGIS and 
Google Earth 

・ Use of drawings created using GIS

Degree of achievement: B 
Training in utilization and sharing was carried out 
for a total of 20 members of staff for whom there is 
a possibility that they will be involved with GIS in 
the future. The response of the staff members to the 
introduction of the QGIS data set was good and 
significant. There were major advantages in that 
each member of staff could immediately look up 
elevations, etc., on their PC, and in addition, there 
is the awareness effect that they will become 
familiar with the use of GIS. 

Transfer of applied 
technology related to 
layout and data 
analysis by ArcGIS 

・ Method of preparation of “data-
driven pages” 

・ Method of constructing and analyzing 
an [ArcGIS Geometric Network], 
for analyzing pipe networks using 
ArcGIS 

Degree of achievement: B 
These two applied functions of ArcGIS were 
introduced to 2 or 3 members of the GIS team, and 
an extremely good response was obtained. On this 
occasion, it was not possible to provide instruction 
on these functions to the practical use level, but it 
can be greatly utilized in the work of the staff in the 
future. 

Notes) A： The training target has been sufficiently achieved, and activities can be carried out systematically without problem. 
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 B: The training target has been virtually achieved, and if there is a wish to implement the plan at management level then there 
is the potential for systematic development. 

 C： There is a moderate level of achievement, and with the accumulation of work experience in the future, there is a prospect 
of development at the individual level. 

 D: The degree of achievement is insufficient, and further training is necessary. 
 E： There is no potential for growth. 

 
2.4 OJT is conducted on hydraulic analysis and pressure management, using available hydraulic 
models. 

The training was carried out in Phase 1 from August to November 2016. Before this, there were no 
personnel or departments within WASAC with experience of hydraulic analysis. Moreover, as a result 
of the delay in developing GIS data, software dedicated to hydraulic analysis (Mike Urban) has not been 
licensed and introduced. Therefore, training was carried out on the basic theory and using alternative 
software, for C/P personnel responsible for GIS and design having the role of constructing DMA and 
that are expected to utilize software in the future. 

Table 1.18 Output of Training in Hydraulic Analysis 
Required Capacity  Training Item Achievements and Challenges 

Understanding of 
purpose of use of 
hydraulic analysis 

・ Understanding and purpose 
of hydraulic analysis (What 
to do with hydraulic 
analysis？) 

Degree of achievement: C 
The vision of hydraulic analysis goes beyond each of 
the individual components of the technology, so it is 
substantially advanced and difficult. It is difficult to 
become proficient through lectures, and even if there 
has been two-way discussion, ultimately each 
individual must diligently gain insight. 

Understanding of 
general basics of 
hydraulic analysis 

・ Basic knowledge of 
hydraulic analysis 

・ Understanding of Hazen-
Williams formula 

Degree of achievement: B 
The general basics of hydraulic analysis have been 
understood. However, the amount of practice is 
insufficient, so the ability to apply it to practical work 
is insufficient. 

Handling of existing 
data (GIS, water 
consumption) required 
for hydraulic analysis 

・ Flow of data in WASAC 
and handling of data 

 
 
 
・ Quality of data and 

reliability of hydrological 
analysis results 

Degree of achievement: C 
Repeated lectures were given on the organized flow of 
data in WASAC. The analysis practices were carried out 
using actual data in order to demonstrate to WASAC 
staff how difficult it is to achieve success. 
Degree of achievement: B 
The importance of the quality of data has been 
understood. However, this is a long-term organizational 
issue, and is not a problem that can be immediately 
solved by the GIS Team alone. Whether or not WASAC 
can construct an effective data collection system remains 
to be seen. 

Understanding of ways 
of using hydraulic 
analysis software 

・ How to use EPANET 
・ How to use simple 

conversion application to 
join EPANET and WASAC 
GIS  

・ How to use Mike Urban 
 

Degree of achievement: A 
Regarding the methods of use of hydraulic analysis apps 
with EPANET and Mike Urban, staffs have been using 
PCs for a long time, so they quickly became proficient 
in the use of analysis apps. 
Staffs have become proficient in the basics and manuals 
have been provided, so in the future they will be able to 
proceed with practical examples while investigating on 
their own. 
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2.5 In-room training and OJT on leak detection for the pilot project are conducted with provided 
equipment. 

Water volume control and water pressure control are important items for water leak control. In the 
case of water volume control, the amount of water leakage in the water supply pipes and main 
distribution pipes can be generally determined by measuring the flow rates in pipeline segments using 
exposed pipes such as raised aqueduct or pipes attached along a bridge. It is also possible to determine 
the amount of water leakage by measuring the Quantity Minimum Night Flow (Qmnf) of a distribution 
pipe network at each DMA (District Metered Area), and to narrow down the location of the water leak 
by carrying out a step test or direct measurement on the pipeline (modified step test).  

Table 1.19 Output of Training in Leak Detection 

Required 
Capacity  Training Item Achievements and Challenges 

Leakage point 
detection work 

・ Capable to understand water leak 
surveys/functions of leak detector, and to operate 
the equipment. 

・ Capable to understand the general basics of the 
method of detection of sound source for water leak 
detection. 

・ Capable to understand purposes of water leak 
surveys, purposes of use of detector, as well as to 
choose suitable equipment in accordance with the 
circumstances on site. 

・ Capable to choose the equipment suitable for 
sound source detection on metal pipes, non-metal 
pipes, small-diameter pipes, large diameter pipes, 
distribution pipes, and water supply pipes. 

Degree of achievement: B 
There are no problems regarding the use of water leak 
detector, but further proficiency can be expected by 
further efforts through practical work. The trained staff 
can provide training to other members of staff. 
There are no vehicles only used for surveys, and the 
survey system has to be put together ad hoc. 
This technology is still new and requires time for the 
team to get more experience. 
The number of staff in WASAC dedicated to leak 
detection is low. 
The complexity of the site (not always paved road and 
not well known network). 
Some equipment (correlators) are not fitting with the 
majority of WASAC existing network condition.  

Water volume 
control 
 
 

・ Capable to carry out continuous measurement 
(monitoring) over a long period using a data 
logger. Capable to understand the basic of signal 
measurement. 

・ Capable to collect and visualize flow rate data 
before analysis. 

・ Capable to conduct surveys of water leak amount 
by the nighttime minimum flow rate method. 

・ Capable to determine important zones for water 
leak detection by sub-zone step tests and direct 
measurement. 

・ Capable to estimate water leak quantities between 
two locations by measuring the flow rates at some 
different points. 

Degree of achievement: B 
The theory of measurement and methods of use of 
ultrasonic flow rate meters have been understood. 
The trainees identified the water leak quantities by 
measuring the nighttime minimum flow rate and 
carrying out a step test on the WASAC pipeline and 
confirmed the effectiveness of the method of tracking the 
area where the water leak exists, as well as understood 
how to carry out these operations. They are now capable 
of using these methods in practice on their own 
judgment. 
 

Water pressure 
control 

・ Capable to carry out continuous measurement 
(monitoring) over a long period using a data 
logger. Capable to understand the basic of signal 
measurement. 

・ Capable to collect and visualize water pressure 
data before analysis. 

・ Capable to understand the basics of water pressure 
data signal measurement. 

・ Capable to understand the relationship between 
high water pressure and NRW. 

Degree of achievement: C 
The general basics of measurement and the method of 
use of water pressure gauges were understood. 
Monitoring can be carried out using a data logger. 
In undulating topography, there are many areas with 
excess pressure, but dynamism and motivation of 
trainees are insufficient for active risk management. 
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WASAC did not possess the practical techniques for systematic measures against losses, but as a 
result of this training, members of staff of the NRW Section have learned the methods of using water 
leak survey and detection equipment, and the methods of carrying out surveys and detection using this 
equipment. In particular, through the activities of the Pilot Project, WASAC has acquired the techniques 
of detecting invisible water leaks, which it could not achieve previously, and this is a major breakthrough. 
The invisible water leakage as a percentage of the NRW in the WASAC water distribution network is 
extremely high, and it is expected that these techniques will contribute greatly to the NRW reduction 
activities of WASAC. 

The training enabled WASAC to have the minimum necessary equipment for water leaks survey and 
detection, and to foster technicians capable to carry out water leak survey and detection, although the 
number of them is small, so in the future it will be necessary to extend this practically to specific 
activities in the WASAC branches.  

The NRW Section does not systematically plan leak detection work. It is desirable that an overall plan 
be formulated in accordance with the 5YSP for the activities of WASAC as a whole, while utilizing the 
experience accumulated in the Pilot Project of this Technical Cooperation Project. To this end, it is 
necessary to create an implementation mechanism by carrying out reorganization at Headquarters or at 
branch level, for carrying out survey and detection.  

The training by the JICA expert is finished. In the activities in the pilot areas, the training result (leak 
age survey, leakage detection) of the WASAC staff is shown. The pilot project practices the technique 
that they obtained, and it is an opportunity to improve it more.  

 

2.6  In-room training and OJT on repairing leaking pipes and installing service connection for 

Formulation of 
plans for water 
leak detection 
operations 
  
  

・ Capable to understand water leak surveys and 
detection methods and choose effective methods 
in accordance with the circumstances of the water 
distribution pipe network. 

・ Capable to understand the relationship between 
water pressure and flow rate. 

・ Capable to evaluate the distribution pipe network, 
make judgments of what part is functionally 
impaired, and formulate improvement measures.

・ Capable to elaborate plans of water leak surveys 
with awareness of the 5YSP. 

Degree of achievement: D 
The ability to formulate water leak survey plans for 
water distribution networks has not been achieved. In 
order to carry out an effective water leak survey, it is 
necessary to form DMAs in the distribution network, 
and as such, a more detailed study should be carried out 
for appropriate layout of reservoirs, etc., and 
development of distribution network. It is necessary to 
select areas available for water leak surveys, and it is 
needed to carry out work to hydraulically isolate the 
area. 

Maintenance of 
water leak 
detector 

・ Capable to decide on the storage location of the 
equipment, and to store the equipment in an 
orderly manner. 

・ Capable to appoint a person responsible for the 
storage, in order to prevent loss of equipment, and 
to maintain records of issuing the equipment. 

 Capable to carry out minor maintenance such as 
replacement for poor connection of dry or other 
batteries.  

Degree of achievement: D 
One room in WASAC Headquarters is used for storage 
of the equipment, but the space is narrow, and the 
arrangement is not tidy. 
A control record register has been prepared for issuing 
equipment, but it is not being properly used. 
A person responsible for maintenance has not been 
appointed. 
The point of contact for repairs whenever there is a 
breakdown of equipment has not been determined. 
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the pilot project are conducted. 

The training in this field was mainly carried out for members of staff in the branches, so the six 
branches in Kigali were visited sequentially, the status of work was closely examined, and OJT was 
carried out on methods of installation of water distribution pipes. 

The majority of locations where water leaks occur are on tertiary or service pipes. Therefore, the 
emphasis in training was put on the following points in installation, and training was provided in thermal 
welding of HDPE pipe, proper hole drilling using drills (non-water supply suspension cutting method), 
proper cutting of screw treads using dies, methods of wrapping Teflon tape, measurement of water 
pressure and measurement of residual chlorine after drilling, backfilling of pipes, etc. 

・ When a branch is formed from a water distribution pipe using a saddle, a hole is formed in the 
water distribution pipe using a heated steel rod. High pressure occurs, if the hole is too small, 
which causes damage to the saddle packing and cracking on the pipe wall. 

・ PVC pipe or HDPE coils are joined by forming screw threads. Therefore, the pipe wall pressure 
is reduced. 

・ When cutting screw treads (with a die), water is used and not oil. 
・ Sealing tape (Teflon) is wound too much. The screw threads do not come into close contact 

because of this excess of winding, which causes division at the screws. Moreover, workers do not 
peel old sealing tape, but wind over it. 

・ The chippings of pipe material that occur after pipe repair are not removed, mud that falls into the 
pipe during operations is not removed, and connections are made while this remains. Pipe 
cleaning is not carried out. This causes blockage of meters. 

・ The pressure resistance of pipe material is not uniform when a mixture of PN16 and PN10 is used. 
・ The quality of the pipe material is poor, so longitudinal splitting of PVC and HDPE pipes occurs 

due to high water pressure. 
・ After carrying out a repair, water is not applied in order to check whether there is a water leak. 
・ Vehicles are driven even on small, unpaved roads, which can cause damage to pipes due to 

insufficient depth or inappropriate backfill. The excavated soil such as clay in which consolidation 
settlement can easily occur or gravel is used as backfill, and this can cause new pipe cracking and 
water leakage. Sufficient compaction of the pipe foundation is not carried out, and this causes 
water leaks. 

・ Procurement of pipe materials and excavation of the pipe route for laying these pipes are carried 
out by consumers, and quality is not ensured. 

・ When carrying out water leak repairs or connections of a new water supply pipe, there are no 
valves nearby so it is not possible to shut off the water, and this causes lost water. 

 
2.7  In-room training and OJT on meter reading, billing, and customer services for the pilot 
project are conducted. 

In the Pilot Project, emphasis was placed on the accuracy of the customer meters used as the main 
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cause of the apparent loss of NRW, and on-site calibration of the meters and replacement of the meters 
in accordance with the result was carried out. At WASAC previously meters were only replaced in the 
event of a breakdown, and assessment of accuracy on the WASAC test bench was only carried out when 
the meter had been procured and when there was a complaint from a customer. 

As a result of the activities of the Pilot Project, the following issues became apparent, and training in 
methods to deal with these was scheduled to be continued by OJT. 

1) Appropriate processing of data on water consumption amount (occurrence of NRW in the process 
of water metering and consumption) 

・ When a meter was replaced, the amount of water used between when the meter was read and 
when it was replaced or the estimated amount of water was lost in terms of accounting. Correction 
of the programming of the CMS system for customer data management is required. 

・ The criteria of the method of estimating the volume of water consumption when it was not 
possible to read the meter are unclear. 

2) Establishment of methods of analyzing customer data 
・ The purpose of monitoring and analyzing the quantity of water consumption for each customer 

is not recognized (detection of abnormal data, water consumption volume processing errors, 
meter faults, detection of suspected theft of water, etc.) 

・ A database for analysis of customer data has not been prepared. Even though there is GIS 
customer data and Commercial Services Department customer data, they have not been linked, 
so their uses are limited. Therefore, it is an urgent task to prepare a unified database for all 
branches. 

・ There is no manual for the methods of analysis of customer data. Almost all of those responsible 
in each of the branches are beginners in the use of Excel and Access software, and at present are 
occupied with basic operations such as data input, calculation, etc. In addition to improvement 
in basic capabilities, it is necessary to provide training to improve the capabilities of the members 
of staff to deal with data modification, cross tabulation, methods of detecting abnormal data, 
preparation of graphs, determining customer properties, and other simple analysis methods. 

・ The operability for processing a large amount of data with the Excel software is limited, and the 
potential for making a mistake is large, so it is desirable that this is dealt with by programming 
such as a Customer Management System (CMS), etc., as the method for processing and analyzing 
complex customer data. 

3) Meter calibration method, and establishing criteria for replacement of meters 
・ Customer meters with problems in measurement accuracy (about 20% of all customer meters) are 

used over the long term, and are left as they are. 
・ From the lessons learned in Pilot Project 1, the criteria for the calibration operations on site using 

a simple test meter were reviewed, and it was planned to implement them in Project 2. At the 
same time, the criteria for meter replacement were justified based on the calibration results. 
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4) Allocating POC numbers to customer addresses 
・ A POC label (seal/metal plate) is applied to the customer residence. 
・ Preparation of POC map (plotting on GPS map, conversion to GIS data). 
・ In order to automatically add the POC of the new customers that are increasing every month to 

the pilot area (DMA) customer list, a DMA code for the pilot area is allocated to the POC data 
of the CMS. 

・ In order to link to the GIS customer data, it is necessary to collect the required customer data at 
the same time as the new customer contract. It is necessary to create a system to be implemented 
responsibly by a branch WDO or a technician. 

5) Dealing with disconnection, and abandoned public water taps 
・ In the case of customers for whom measures have been taken to stop their water supply, the risk 

of illegal use of the water supply increases, so it is necessary to carry out tracking surveys after 
taking measures to stop their water supply. As the survey method, interview surveys for each 
household are proposed in order to confirm the local situation and the items required for each 
customer, etc. 

・ Since water supply to a public water tap is suddenly interrupted because of non-payment of 
charges (2 weeks or more), many customers act repulsively, and there is a strong possibility that 
it can cause illegal use and illegal connections, etc. Even if there is a need to stop the water 
supply, sufficient care should be taken with respect to the users. 

 
The training by the expert is finished. In the pilot project activities, the training result of the WASAC 

staff is shown. 

 

2-8 Training materials on NRW are reviewed and updated. 

Updating will be carried out through implementation of the pilot project of Output 3, after 

February, 2019. Training materials will be reviewed and updated based on the result that practiced in 

the pilot project activities. I become a manual in 3-18. 

 

2-9  Based on feedback of Activities from 2-5 to 2-8, training programs are developed and 

training courses are planned. 

The development of the programs and training courses will be planned by May, 2019. These should be 

incorporated in a training plan in Supporting Service Department (SSD) and be intended it for all branch 

personnel.  
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【Activities of Output 3】 

: WASAC learned how to conduct NRW reduction measures through the implementation of the 

Pilot Project. 

A. Project Preparation 

3-1  The action teams are organized to conduct NRW reduction measures at Pilot Area 1 and 

Area 2. 

The counterparts were formally appointed by the CEO, and formation of the Action Team 

was completed in August 2016. However, as stated previously, there was relocation of 

personnel in September 2017, and this had some effect. 

3-2 The action team grasps the current situations of Pilot Area 1 and Pilot Area 2 through 

reviewing available maps, customer ledgers, surveys, and other necessary means. 

Selection of two pilot areas (Area 1: Kadobogo of Kacyiru Branch, Area 2: Ruyenzi of Nyarugenge 

Branch ) from the proposed candidate sites in September 2016. Information data of two pilot areas were 

collected in September 2016. Afterward, information data of pilot areas such as POC list and boundary 

were updated. 

1) Pilot Area 1 

Customer list (POC: Point of Connection) and the POC location map of the pilot area (Kadobogo) 

were provided from the Kacyiru Branch and GIS section respectively. However, in local findings 

through the site work such as onsite meter test and leakage inspection, it became clear that some POCs 

which did not match with the local situation were included in POC list and/or the POC location map, 

and adversely, the POCs which should be existed in the area were not included. This correction took 

long time because of the difficulty to confirm POC number onsite. 

It was decided that the NRW rate which has been calculated so far at each sub-zone are reviewed 

again after a list of POC were revised. As a lesson, preparation of a list of POC and the POC location 

map are basics of the project work. These are extremely important information to conduct the routine 

onsite work of WASAC such as meter reading, meter test, meter investigation and leakage survey. It 

was proposed to stick the seal which displayed a POC number on the gate of each house 

2) Pilot Area 2 

The customer POC number survey was carried out on site in March and April 2018 collecting 
positional coordinate data using mobile GPS. Based on the results, the POC positions were input onto 
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GIS distribution pipe maps that were prepared superimposed on Google Maps, to produce the POC 
position maps. Based on these maps, the operation of confirming the hydraulic isolation in areas and 
zones within the areas was carried out, to determine the boundaries. In the course of this work, the POC 
list and the POC position maps were readjusted. 

Based on the lessons learned from Pilot Area 1, in Pilot Areas 2 it was decided to apply the POC seals 
prepared in the Project to the customer residences. It was also decided to investigate methods of taking 
high-pressure reduction measures prior to carrying out the measures against actual water leaks. The 
implementation policy was as follows. 

・ Calculate the baseline NRW rate value based on the POC list completed at the end of April 2018.  
・ Carry out continuous calculation of the NRW rate every month. 
・ Install PRV after studying measures against high pressure and verifying the positions to install PRV. 

Carry out water pressure measurement for this purpose.  

・ Set tertiary pipe areas in three locations for analysis of water distribution rate, and measure the 
nighttime flow rate. 

・ Conduct a meter survey at all customer locations, and implement meter calibration in selected 
locations. 

・ Replace defective meters with new ones. 
・ Conduct a minimum nighttime flow rate survey and step tests in each zone. 
・ Detect water leak locations and carry out repair work. 

 

3-3 The action team plans and schedules the implementation of the pilot project for Pilot Area 1 

and Pilot Area 2. 

A work plan of pilot project for area1 and Area 2 was prepared. 

 

3-4  The action team hydraulically isolates Pilot Area 1 and Area 2, and installs flowmeters and 

pressure gauges at the inlets of the Pilot Area 1and 2. 

Construction of chamber and installation of the measuring equipment in the chamber has completed 

in May, 2017. 

 

3-5 The action team establishes the baseline NRW rate of Pilot Area 1 and Area2 

The boundary reconfirmation and correction by the hydraulic isolation work was made in December, 

2017. The measurement of the inflow of pilot Area 1 was started in June, 2017 and NRW rate of each 

month have been calculated. However, about baseline of NRW, it was reviewed after the correction of 

the POC list.  As the baseline the mean of 2 months June and July, 2017 with 37.3% was adopted. 
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Targeted value in the project was decided to 20%. 

Because the measurement of the NRW rate was enabled in pilot Area 2 from March, 2018, the 

NRW baseline level was decided with 68% which were an average NRW rate in March and April. In SC 

held in August 2018, 25% were decided as the NRW reduction targeted value. 

 

B.  Activity of the Pilot Area 

3-6 The action team conducts measures for reducing "Apparent Losses" indicated by the water 

balance of International Water Association (IWA) for Pilot Area 1 and Area 2. 

The activity in pilot Area1 was completed by June 2018. The result was reflected to an activity plan of 
pilot project 2 such as customer questioner survey and customer meter survey.  

In pilot Aria 2, on-site meter test was carried out for 413 big customers (the customer that consumption 
of more than 20m3/ month is recognized more than once for continuation three months) in all customers 
(1,705) and finished this work by the end of November, 2018. As a result of this test, 86 meters which 
have more than ±5% of the tolerance and 53 faulted meters were replaced between the beginning of 

December 2018 and the end of January, 2019. 

 

3-7 The action team measures NRW after conducting Activity 3-6 and examines its 

effectiveness 

1) Pilot Area1 

Because there was a difficulty to evaluate an effectiveness of the customer meter replacement 
at a monthly NRW rate, so the evaluation by the comparison of the error mean before and after 
the meter replacement by using the error result of a measurement to total number of the tested 
meters. And the evaluation by the comparison of the total consumption before and after 
replacement of meters. 

The result of error average shows that improvement value is only 0.7% of the negative side. 
The tendency that consumption after the replacement rises a few is seen, but it is a comparison 
of a half year before and after the replacement, and the judgment of the effect is difficult because 
used volume of water of each customer change belonging to his requirement month by month. 
In conclusion, it may be said that the direct effect to the whole area by the meter exchange is 
minute. 

2) Pilot Area 2 

In pilot Area 2, the measurement of the meter for big customers was carried out from July, 2018 
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through November and finished meter replacement afterwards by January, 2019. A comparison 
result of mean meter error before and after replacement shows that errors increased in the plus 
side 0.19% because the correction quantity of the error of the plus side was bigger than a 
negative side. It shows that financial profit may be adversely affected by the meter exchange. 

 

3-8 The action team conducts measures for reducing surface leakage (visible leakage). 
3-10 The action team conducts measures for reducing underground leakage (invisible leakage). 
3-12  The Action team conducts measures for reducing high water pressure. 
 

1) Pilot Area 1 (Kadobogo) 

Leakage survey 

Leakage detection work in pilot area 1 was finished once by August, 2018 and continue the periodical 

monitoring of the NRW rate monthly. Because it became clear that leakages frequent continuously even 

if repair performed when high pressure control measures did not take, the pressure reducing valves 

(PRV) are set up in the inlet points of PM2 and PM3 for high pressure control measures in September 

2018. And the measurement of the NRW reduction effect was performed in October. The effect of PRV 

was confirmed by measuring Qmnf (leakage approximation quantity) when pressure reduction rate of 

PRV changed gradually. 

Setting of PRV of PM1 was decided on January 17, 2019.  The PRV of PM3 was replaced because of 

its leakage. 

Step test in nighttime was carried out as a leakage survey in PM3 on February 6, 2019. The Qmnf 

change with small volume such as 3.32m3/h in November, 2.91m3/h in December, 4.71m3/h in January, 

3.53m3/h in February and it is stable relatively after the PRV setting. Because of a sign of the leakage 

reoccurence is not seen, the further leakage survey is canceled. 

Pipe replacement 

The delivery of materials for pipe replacement in Kadobogo PM1 to the Kacyiru Branch was completed 

on December 20, 2018. A meeting about the preparation of the work plan for pipe replacement was held 

in Kacyiru Branch on January 23, 2019, and joint site surveyed was conducted on January 25. On-site 

work was started on February 4. The completion of the work is expected in the beginning of March, 

2019. The work is carried out in line with the WASAC standard (Requirements for Water Distribution 

and House Connection). This standards, as a management standard, may be reviewed by lessons getting 

from this pipe replacement work. The step test in nighttime was carried out on February 6 to get a 
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baseline value to observe the effect of the Work. 

In sub-zone PM1, repair works are carried out every month, but NRW reduction effect is not seen. In 

PM2 and PM3, NRW reduction effect is remarkably seen after repaired the pipes which were found 

invisible leakages and high pressure control was done by installation of PRVs. 

2) Pilot Aria 2 (Ruyenzi) 

First priority to high pressure control was given by a lesson of Area 1. It was decided that on-site 

customer meter test, meter replacement, leakage survey and repair of leakage pipe are performed in 

order after high pressure control.  

Based on this policy, Manhole construction and setting of PRV in it has started in August and three 

places (PRV1 and PRV3 in RY3, PRV2 in RY2) of setting was completed by November 7, 2018. Effect 

measurement of these three places were carried out by the end of October. Sequently, PRV effect was 

evaluated by NRW rate before and after pressure adjustment by PRV in the small DMA (A2) for four 

days from January 28 to February 1, 2019.  

The measurement of Qmnf in Area 2 was carried out on December 3, 2018. Step test was performed in 

the night of February 13, 2019. 

In the area of RY3 (water supply area of the Gihara reservoir), the survey should proceed so that stable 

water supply is enabled. The setting of the float valve to a BPT in RY1 on January 24, 2019 was done. 

3-9 The action team measures NRW after conducting Activity 3-8 and examines their 
effectiveness. 

3-11  The action team measures NRW after conducting Activity 3-10 and examines their 
effectiveness. 

3-13  The action team measures NRW after conducting Activity 3-12 and examines their 
effectiveness. 

NRW rate is calculated every month from June 2017 in Area 1 and from January 2018 in Area 2. 

1) Pilot Area 1 (Kadobogo) 

The NRW rate of January, 2018 fell to 10.6% and achieved 20% of targeted value of the Project. It is 

clear that an NRW rate decreases continuously from about April, 2018 when it is looked with the 

movement mean of 3 months. It seems that an effect of leakage repair and an effect of the reduction of 

the high pressure that got into full swing from that time are shown. 

2) Pilot Area 2 (Ruyenzi) 
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The NRY rate of January, 2019 reduced it by 5.1% from last month, and it became 52.5%. It seems that 

an effect of PRVs which were established in last November is shown. However, it is still too high, and 

the far situation for 25% of the Project targeted value.  

The main activity in both pilots area continues to be finished by April and makes the generalization 

(report, manual) of the project. Even though the NRW rate of Pilot Area 2 was not able to fall to below 

25% in April, WASAC should continue their challenge in order to achieve the Project target. 

3-14 The action team reviews the results from Activities 3-5 to 3-13, and undertakes cost-benefit 

analysis of NRW for each Activity of 3-6, 3-8, 3-10 and 3-12. 

The contents which carried it out by a pilot project so far are reviewed and summarized and 

analysis is planned in April. 

3-15 The action team summaries activities and results from Activities 3-1 to 3-14, prepares the 

completion report on the pilot project for Pilot Area 1, and submits it to the management 

team. 

The implementation in May 2019 is planned. 

3-16 The action team holds a workshop and presents the completion report of the pilot project 

prepared by Activity 3-15 to WASAC and other concerned parties. 

The implementation in May 2019 is planned. 

 
3-17 Action team conducts activities from Activities 3-5 to 3-16 at Pilot Area 2. 
 

It is during enforcement parallel to pilot area 1. 
 
3-18 Action team prepares manuals on methods and use of survey equipment learned through 

the implementation of the pilot project, and holds seminars in order to share them with 
WASAC and other concerned parties. 

3-19. Action team disseminates the manual and use of survey equipment to the activity of whole 

branches. 

It was decided that the manual development team is set up in WASAC, and the team push forward 

making in collaboration with JICA expert. A manual preparation meeting (kickoff) was held on January 

29 and February 5, 2019 and confirmed follows. 

 A purpose:  
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To show the appropriate procedure to be used in each NRW reduction activities based on what have 
been done in pilot area and their implementation though WASAC-JICA project. 

 Aim of use: The achievement of the five years strategic planning 
 User     : All WASAC staffs 
 Use time  : At the time of start of each activity 
 Making method: I make an each work manual the one which I gathered up 
 Making time limit : May, 2019 

 

It continues next for fourth year. 

 

【Activities of Output 4】: 

  4 branches in Kigali establish the system to measure NRW rates accurately. 

4-1  Isolation plan of 4 branches prepared by WASAC will be reviewed and revised as necessary.  

Four branch separation boundary lines were established by the end of September, 2016. The review 

of the hydraulic isolation plan is completed in the 1st Phase. About the decision of the boundary of 4 

branches (Nyarugenge, Gikondo, Kacyiru, Nyamirambo), a close inspection was made by the 

collaboration with a WASAC GIS team, WDO of the branches and the JICA expert team.  

The result of the close inspection was discussed in a project management meeting of October 7, 

2016, and the position of the boundary line was settled.  

As a result, there is the boundary position correction between existing branches to some extent, and 

the adjustment between branches of the customer registration with it is required.  

The number of the movement of the customer between the branches is almost just what to show it 

in table below. The adjustment work on the customer registration list will be performed together in the 

process of equipment procurement schedule for the construction of hydraulic isolation systems. 

Table 1.23 The number of the movement of the customer 
Before movement After movement Customers 

Kacyiru Gikondo 4 
Kacyru Remera 15 

New Nayrugenge Kacyiru 11 
New Nayrugenge Namirambo 435 

Gikondo Remera 1314 
TOTAL 1779 

 

4-2 Based on the isolation plan prepared by Activity 4-1, exact locations for the installation of 

electromagnetic flowmeters and pressure gauges are determined by field survey. 
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The flow rate monitoring system for measuring the amount of water distributed to each branch in 
order to calculate the NRW consists of devices for measuring data (flow rate, pressure) installed on site, 
and data collection equipment installed at WASAC Headquarters. The data measured on-site is 
transmitted to the data collection equipment via a mobile telephone transmission network (GPRS). The 
data collection equipment is a server that carries out data collection, accumulation, and display. However, 
its scale is the minimum necessary, and it does not include software for analysis and statistical processing 
of the collected data, or preparation of graphics. The data information is in text format, so WASAC 
process it in an Excel table, and calculate the NRW rate for each branch.  

In addition, the system of the SUSWAS project (27 places of electromagnetic flowmeters) is to be 
compiled into the system of this project. 

The review of the hydraulic isolation plan has completed and the locations to install an 

electromagnetic flowmeter and pressure gauge were determined in the joint meeting held between NRW, 

GIS and O&M team on October 31, 2016. 

 
4-3. Electromagnetic flow meters and pressure gauges are procured and installed for isolating 4 
branches. 
 
In process 
 
 
4-4. Chambers are constructed as appropriate. 

Among 23 places of concrete chambers to install procurement equipment in it, the chambers of 22 places 

are completed at a stage in the end of April, 2018. 

Table 1.24  Status of construction of the Chamber（As of the end of February 2019） 
No. of Chamber Status Note 

M1、M2、M4、M5、M6、M12、
M13、M15、M17、M19、M23 Completed on May 25, 2017 1st Phase 

M7、M8、M9、M10、M11、M14、
M16、M18、M20、M21 Completed on August 3, 2017 2nd Phase 

M22 Completed on October 13, 2017 2nd Phase 
M3 Completed  2nd Phase 

 

・ The tender for procurement of the monitoring system equipment being implemented by JICA was 
officially announced on May 26, 2017, but the business conditions of the tenderers were not good 
enough and the technical specification of the equipment did not satisfy the requirements, so in 
October 2017 it was terminated unsuccessfully. Thereafter, JICA Headquarters decided to carry 
out a re-tender, and at present, tender preparations are being made in Japan. It was decided to 
implement a lump-sum contract that includes the installation work. 
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・ The overall procurement schedule is delayed by about two years from the Plan of Operation (PO) 
decided in RD. 

・ Regarding the details of the equipment, time has passed since the local tender was carried out in 

May 2017, so a survey was carried out again regarding the local situation. JICS made a 

supplemental survey for review the technical conditions for preparation of Tender Document 

between September 10 and 21, 2018 in Kigali.  

・ The monitoring system is expected to complete by the end of November, 2019.??? 

 
4-5. System input to each of 4 branches is measured. 

The measurement of distribution volume in each branch will be started after construction of 

monitoring system.  It is expected that the measurement of the quantity of water distribution in each 

branch in the Kigali city with the system will be conducted after November 2019. The NRW rate is 

calculate based on measured distribution quantity. 

 

4-6. Based on the results of Activity 4-5, NRW rates for each branch are calculated and reported. 

The calculation of NRW rate in each branch will be started after construction of the monitoring 

system.   

 

1-3 Achievement of Output 

    Achievement status of the Project outputs is observed according to the PDM indicators.  Refer to 

Project Monitoring Sheet I (PM Form 3-2).  

 

1-4 Achievement of the Project Purpose 

Project Purpose 

WASAC's capacity is enhanced to conduct NRW reduction measures as planned for Kigali city. 

Objectively Verifiable Indicators 

1.  5-year Strategic Action Plan for NRW reduction is approved by the Minister of Infrastructure. 

2.  Annual action plan regarding NRW reduction of each branch is reflected in annual action plan of 

WASAC. 

3.  The management at WASAC recognizes the effects of NRW reduction, and approves the budget of 
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each branch for implementing annual action plan for NRW water reduction 

Means of Verification 

1. 5-year Strategic Action Plan for NRW reduction approved by the Minister of Infrastructure 

2. Annual action plan of WASAC 

3. Budget of WASAC 

5YSP for NRW reduction was approved by the Board of Directors of WASAC on April 27, 2018. 

Afterward, the Action Plan should be approved by the Minister of Infrastructure. Action Plan of 6 

branches in Kigali City should be reflected in annual action plan of WASAC. The budget for 

implementing Action Plan of 6 branches in Kigali City should be approved.  

 

1-5 Changes of Risks and Actions for Mitigation 

No major changes have been seen in the PDM important assumptions; therefore, there was no need 

to carry out special actions for mitigation so far.  

(1) Pre-Conditions 
 

 
Table 1.25 Actions for Mitigation on Pre-Condition 

PDM Pre-Conditions Current Situation Action for Mitigation
1 GIS data base and 

hydraulic modeling 
prepared by ESRI are 
available as 
scheduled. 

1-1 By a delay, a latest work version of ArcGIS for the 
Kigali city was delivered in WASAC in the end of 
September 2016. But pipeline network information 
was insufficient and was in condition to continue 
revising data until a plan of delivery date in March, 
2017.  
Therefore it was not able to utilize ArcGIS effectively 
for the decision of electromagnetic flowmeter setting 
position for 4 branch isolation work. But it was able 
to carry out about the update of the GIS database 
which was a subject of the training on schedule. 

  

      In the beginning of September 2017, WASAC has 
already owned a license of MikeUrban. However, it 
was not available it because of some trouble between 
Esri and WASAC. In addition, it was not able to build 
the hydraulic analysis model of the whole Kigali City 
because ArcGIS was not completed. Temporary 
delivery of MikUrban was made by Esri in the end of 
October 2017. 

  

 
 

(2) Important Assumption on Proceeding Assumptions (from Outputs to Project Purpose) 

Table 1.25  Action for Mitigation on Important Assumption (from Outputs to Project 

Purpose) 
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Table 1.26 Actions for Mitigation on Important Assumption 

PDM Importance Assumption Current Situation Action for Mitigation

1 

The non-revenue water section at 
WASAC is not subject to large scale 
reorganization. 

1-1 Structure of WASAC was devised on 
March 2, 2017, but does not lead to 
the enforcement as of June 2017. On 
the project, it is thought that there is 
not the substantial influence. 
Movement of the GIS section to 
under the WOS unit. 

  

2 
WASAC staff dose not resign after 
training by the Project. 1-2 Not applicable   

3 
Large scale natural disaster does not 
occur. 1-3 Not applicable   

 

(3) Important Assumption on Proceeding Assumptions to Overall Goal 
 

Table1.26 Action for Mitigation on Importance Assumptions (from Project Purpose to Overall 

Goal) 
  Table 1.27Actions for Mitigation on Important Assumption 

PDM Importance Assumption Current Situation Action for Mitigation 
1 The Government policy on 

NRW remains as highly 
prioritized. 

1-1 NRW still high priority    

 

1-6 Progress of Actions undertaken by JICA 

・ Two project vehicles were provided to the Project for use by JICA Expert Team and CPs in January 

2017.  

・ Procurement of leak detection equipment was procured in July 2017. 

・ Procurement of equipment such as electromagnetic flow meter, pressure gauge and gate valve for 

monitoring system of 4 branches in Kigali is behind the schedule.  

 

1-7 Progress of Actions undertaken by Rwanda side 

・ Appointment of Management Team and Action team 

・ Isolation plan of 4 branches, decision of boundary line between branches. 

・ Concept Note preparation for decision of branch boundary. 

・ Survey and adjustment to decide to points to be construct the chambers. 

・ DMA formation of Pilot Area 1 and Area 2 (installation of valves, adjustment of tertiary pipe) 

・ Preparation of 5-year Strategic Action Plan for NRW reduction. 

・ Joint visit JICA-WASAC of WASAC’s upcountry branches. 
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・ Training in Japan 

・ Training in the third Country 

 

1-8 Other remarkable/considerable issues related/affect to the project (such as other 

JICA's projects, activities of counterparts, other donors, private sectors, NGOs etc.) 

Other activity, problem 

 Transfer of the monthly NRW rate calculation work of Pilot Area to WASAC 

 Uptake to an NRW rate calculation of new customer data 

 Omission of request of the previous meter record at the time of the meter replacement 

 Making of the plot map of leakage repair points using Google Earth Map  

 NRW calculation, NRW data analysis, the lack of the staff in charge of monitoring and 

analysis work, organization reinforcement are requested 

 As for the POC seal, it was completed around 70% only in Ruyenzi. 

 WASAC will prepare Power Distribution Board for supply of electricity and internet access 

at WASAC main server room and the power outlet of 220V single phase at all water 

treatment plants by the end of March 2019. (Technical Note on September 21, 2018) 

 

2 Project challenges  

2-1 Detail 

The issues regarding project implementation and operation and the findings of technical matter are as 
follows. 

1. The preparation of the 5YSP took long than expected, almost additional one-year compared to the 
initial plan. The 5YSP was approved by WASAC Board of Directors on April 27, 2018, and it was 
decided that its implementation will start from fiscal year 2018/2019. Meanwhile, dissemination 
to 20 branches is in process, and it has been recommended to branches its consideration in the 
preparation and implementation of the annual plan and budget.  

The implementation of some activities planned in the 5YSP is already started and will require close 
monitoring and updating the contents in order to reflect lessons learned from the activities 
performed in the Pilot areas and NRW monitoring system, etc.. However, remaining time of the 
present project period is not enough to consider its result for the update of the 5YSP. In addition, 
the successful implementation of the 5YSP will requires some institutional reorganization and 
more support (logistic means,equipements etc…) 

2. About a construction of the Monitoring System, we observed some delays caused by unsuccessful 
tender in Rwanda, insufficient JICA budget. However, the completion of the installation of the 
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monitoring system is estimated in June 2019, there will not be time for practicing measurements 
and reflection time of the lessons learned from result of measuring water balance to 5YSP. 

3. It is important that awareness of the NRW activities should be recognized throughout the whole 
WASAC organization. Depending on the department, there is a tendency towards low awareness 
and participation in the Project due to being busy with day-to-day work. WASAC top management 
need to emphasis on the importance of involvement of each WASAC staff in NRW reduction 
activities. 

4. One of the lessons learned from Pilot Project 1 was that although not initially envisaged as being 
a major factor, invisible water leakage was a major source of loss. The importance of measurement 
of flow rate in DMAs was recognized. Because of this, identifying the areas with large water 
leakage by means of the step test was necessary, but it was sometimes affected by the not accurate 
service pipe distribution drawings, and the absence of valves on branch distribution pipelines point. 

5. Leak detection still challenging mainly because of ground (not always paved road) and network 
condition (sometimes no valve for a long distance). In addition the number of staff trained for leak 
detection still low and sometimes difficulties from Japanese expert to transfer knowledge about 
detection       

6. A feature of the topography of Kigali is its severely undulating topography. Residences have been 
formed on the slopes and bottoms of hills, so the water supply and distribution facilities are 
extremely complex. The facilities have been developed only for the purpose of transmission and 
distribution of water, and countermeasures against water pressure have not been taken into 
consideration. Therefore, there are high water pressures in the distribution pipes, and as a result, 
water leakages can easily occur. Even when the leak location is repaired, new leaks frequently 
occur because of this reason, sometimes together with the sub-standard of pipe, so it is recognized 
that countermeasures against high water pressure are indispensable. Control of pressure reduction 
is extremely important as a preventative measure. 

7. In almost all cases, leakages are reported on service pipe. From the installation location conditions, 
pipes that are easy to lay such as polyethylene are widely used. However, procurement of the pipe 
that is used is done by the customer, the material quality is frequently poor (from various aspects 
such as price, and local availability), and material is not selected by taking into account pressure 
resistance.  

Quality of the installation works such as pipe connection and backfill of the pipe are also frequently 
not well done. Therefore, in many cases, the pipe cannot resist high-pressure and consequently 
causing water leaks. The importance of preventative measures such as compliance with 
standardized equipment, uniform materials, appropriate construction, etc.. should be recognized. 
Therefore, as the permanent solution it is necessary to consider pipe procurement and installation 
methods under WASAC responsibility, while prohibiting the procurement of the materials by 
customers. (Radical Treatment/Preventive measure) 
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The issues regarding project implementation and operation are as summarized in the table below. 

 
               Table 2.1 Issues regarding project implementation and operation 
Item Subject Issue Countermeasure 

1. Activity on each Output 
Output 1 
1-4 
 
 
 

 
Inventory survey 
of facilities 
condition  

 
After different trials we realized that the s 
Facility schematic drawing of reservoirs 
were prepared by GIS Team in October 
2017. However, the results were not 
sufficient. 

 
Inventory of the facility and 
equipment will be summarized in 
the 5YSP or Master Plan. 
Prepare the format  

1-6 Organizational 
change 

Some activities for NRW reduction such 
as customer data analysis, management of 
data collected by monitoring system, 
NRW rate calculation, meter management, 
leak survey and high pressure control, 
examination of WASAC policy on service 
pipe management etc.are not yet 
sufficiently performed under the current 
organizational structure. There is need to 
review the organizational structure to 
ensure successful implementation of the   
5YSP.  
WASAC Revised Structure has been 
approved on Oct. 02, 2017, but it is not 
carried out substantially... 

The change of organizational 
structure is under review by 
senior management.  
 
WASAC top management need to 
emphasis on the importance of 
involvement of each WASAC 
staff in NRW reduction activities. 
 
Identify the gap in the NRW 
organization between idea and 
present situation. 
Draft of NRW unit structure will 
be proposed.  

1-8 Specific action  The explanation of the 5YSP to 20 
branches has been completed, but it is 
necessary that each branch customize its 
implementation, and establish a budget 
plan. 

The 5YSP should be reflected in 
the Branch annual action plan and 
budget. Continue to the 4th year. 
 
  

1-8 Budget Most of the activities for NRW reduction 
fall under the regular budget (Utility 
Budget and OPEX) 
However, the available budget doesn’t 
allow to implement full activity  

Look for other financing 
mechanism/partners 
 
 

1-11 Implementation  - Implementation of 5YSAP is started 
from July of the year 2018/2019.  
- Activity monitoring is conducted by 
monthly report submitted from Branches. 
No problem  

Extension of project period is 
required. 
Continue to the 4th year. 

1-12 Connection 
Standard and 
policy 

WASAC should change the present policy 
and develop the new standard. Set up the 
study team or committee 
Organize the team for development as 
same as Activity 3-18 and 3-19 
This is in process to approve WASAC to 
develop  

Continue to the 4th year. 
 
 
 
 
We should still claim 

1-13 Update 5YSP Updating the contents will be by reflecting 
of the lessons learned from the Pilot 
Project. 

Continue to the 4th year. 

Output 2    
2.2 to 2.7 Trainings Capacity Assessment of the new 

knowledge acquired through training has 
This should be conducted by May, 
2019 before JICA monitoring 
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not yet been conducted mission. 
2.8 Training Manual 

review update 
 same as Activity 3-18 and 3-19 

2.9 Training 
Programme, 
Training courses 

Training should be intended for all branch 
personnel 
Who will be the trainers? 

These should be incorporated in 
a training plan of Supporting 
Service Department (SSD). 

Output 3    
3.* 
Basic 
informatio
n/data in 
pilot area 

Uptake to an NRW 
rate calculation of 
new customer data 

New customer data are not arranged and 
are not updated for NRW rate calculation 
DMA code giving are not reflected. 

List should summarized in excel 
sheet (XY coordinate, village 
name, DMA code) at each branch.
Boundary line of DMA should be 
indicated in the tablet to know the 
location of the new customer 

 POC seal As for the POC seal, it was completed 
around 70% only in Ruyenzi 
POC seal is so important for field work of 
WASAC 

  Improvement of 
CMS system 

Omission of the previous meter reading 
record (billing quantity of the replaced 
meter) at the time of the meter 
replacement.  
Automation of the new customer addition 
to a list of customer data list 

ICT team should modify 
programming of CMS. 

 Customer data 
preparation for 
data analysis 

A monthly billing data is not arranged in 
one Excel sheet every POC.  
Who will be in charge of this work? 

 

3.** NRW rate 
calculation, NRW 
data analysis 

Monthly calculation and analysis of the 
result is not yet performed by the Action 
Team. 
Who will be in charge of this? 
Lack of the staff in charge of monitoring 
and analysis, organization reinforcement 
are required. 

The work should be transferred 
from JICA Expert to WASAC 
staff  
 
 

3.** Analysis of 
leakage repair data 

Leakage history data arrangement is not 
sufficient. 
Making of the plot map of leakage repair 
points using Google Earth Map 
Data analysis of the record is not enough. 

 

3.13 NRW ratio of Pilot 
Area  

There is still big difference against the 
targeted rate in Pilot Area 2. 
It is necessary to analyze a basic factor. 
Remaining time is not enough to achieve 
25% of aims by May. 
What is the lessons learned from Ruyenzi?

Leakage survey is in process. 
Number of PRV may be 
insufficient. 
WASAC will continue the 
activities until achieve the aim in 
the 4th year. 

3.12 PRV installation in 
Kadobogo 

 PM1 in Kadobogo 
 

3.14 Cost-benefit 
analysis 

  

3.18 Development of 
Manual 

Preparation until May, 2019 
Feedback of Pilot project result 
Finalization in June, 2019 
Approval in July, 2019 

 

3.19 Dissemination of 
the effect of pilot 
project result 

 
 

Continue to the 4th year. 

Output 4    
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4.3 Construction of the 
Monitoring 
System 

The schedule completion of the 
procurement and installation of the 
monitoring system is delaying.  

The procurement and installation 
work by JICA should speed up. 
 
Continue to the 4th year. 

4.3 Construction of the 
Monitoring 
System 
(WASAC 
responsibility) 

WASAC will prepare Power Distribution 
Board for supply of electricity and internet 
access at WASAC main server room and 
the power outlet of 220V single phase at 
all water treatment plants by the end of 
March 2019. (Technical Note on 
September 21, 2018) 

 

4.2 
 

Re-registration of 
the customer 
transferred due to 
the change of new 
proposed branches 
boundaries 

Movement by the change of boundary line 
made by the hydraulic isolation. 

Commercial department and GIS 
team will conduct before 
completion of the monitoring 
system. 
 

4.4 Chamber 
construction 

23 chambers have been constructed. 
Handover document is in process. 
Connection of distribution pipes have not 
yet completed. 

M3, M19, M22,M3, 
WASAC will connect with 
distribution pipe before 
installation of system equipment. 

4.5 Training of 
System input 
measurement 

Who is the trainee? 
Unit/person in charge of the monitoring 
system management (hard & soft) is not 
yet clarified. 
Who is the trainer? 

Conducted in the 4th year after 
system construction 
Responsible unit should be 
clarified. 

4.6 Training of data 
management, 
NRW rate 
calculation 

Unit/person in charge of the monitoring 
system management (hard & soft) is not 
yet clarified. 

Conducted in the 4th year. After 
system construction 
Responsible unit should be 
clarified. 

2. General 
 Awareness of the 

NRW activities 
It is important that awareness of the NRW 
activities be shared throughout the whole 
organization of WASAC. Depending on 
the department, there is a tendency 
towards low awareness of participation in 
the Project due to being busy with day-to-
day work. 

The actions of the management 
team and the project monitoring 
need to be more active. 
Joint Monitoring should be 
conducted at least every three 
months by the management team.

 Equipment 
handover 

Handover procedure is in process 
- Vehicle Mini-bus (June 2019) 
- Vehicle Pickup (June 2020) 
- Photocopy machine (June 2020) 
- Monitoring System (December 2019) 

Acceleration of the handover 
procedure in WASAC 

 

 

3 Modification of the Project Implementation Plan 

3-1 Project Design Matrix (PDM) 

 

None 

 

3-2 Plan of Operation (PO) 
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Project Title: Project for Strengthening Non-Revenue Water (NRW) Control in Kigali City Water Network

Implementing Agency: WASAC

Target Group:WASAC staff engaged in Non-Revenue Water reduction

Period of Project:2019/6/30

Project Site: 6 Branches in Kigali city（Kacyiru, Nyamirambo, Gikondo, Nyarugenge, Remera and Kanombe ） Model Site: 

Important Assumption Achievement Remarks

NRW rate of Kigali city （year 2022/23 :
25 %)

Annual report of WASAC The Government policy on
NRW remains as highly
prioritized.

Indicators of PDM for Overall Goal was decided with
25% in the second SC of October 12, 2017
( 39.5% on the average of Q2 , 2018)

1 5-year Strategic Action Plan for NRW
reduction is approved by the Minister of
Infrastructure.

1 5-year Strategic Action Plan for NRW
reduction approved by the Minister of
Infrastructure

The non-revenue water
section at WASAC is not
subject to large scale
reorganization.

5YSP was approved by the Board of Directors of April
27, 2018.  The MININFRA is aware.

2 Annual action plan regarding NRW
reduction of each branch is reflected in
annual action plan of WASAC

2 Annual action plan of WASAC WASAC staff do not resign
after training by the Project.

The workshop at every branch to explain the contents of
5YSP and how to implement was carried out by Project
Manager from  April to July 2018.  But, 5YSP is not yet
totally  reflected  in annual action plan of each branch.
Monthly report is submitted from each branch to NRW
section of HQ.

3 The management at WASAC
recognizes the effects of NRW
reduction, and approves the budget of
each branch for implementing annual
action plan for NRW water reduction

3 Budget of WASAC Large scale natural disaster
dose not occur.

The management of WASAC has not yet see the impact
of NRW reduction  by the result of the pilot project.
However, the management has already recognized the
effect of the 5YSP, and the budget still not yet  enough .

1 Planning capacity of NRW reduction of WASAC is enhanced. 1-1 5 year Strategic Action plan is reviewed
and updated, taking into account of the
results of the Pilot Project.

1-1 Records of the project Pilot projects (Area 1: Kadobogo, Kacyiru Branch, Area2:
Ruyenzi, New Nyarugenge Branch )  have not yet
completed.

1-2 All the project achievements are shared
by WASAC and other concerned parties
by holding seminars.

1-2 Records of the project Seminar will be planned to take place after preparation
of the completion report of the Pilot Project.

2 Basic knowledge, skills and technique on NRW control are acquired
by WASAC.

2-1 More than 300 number of trainees
receive training.

2-1 Records of the project About482cumulative number of trainees (55Times)  were
received training as of the end of May, 2018.

2-2 WASAC human resource development
plan includes training programs
prepared by the project.

2-2 Records of the project Training programs will prepared after the completion of
the pilot project

3 WASAC learned how to conduct NRW reduction measures through
the implementation of the Pilot Project.

3-1 NRW rates are reduced at each pilot
area as follows: Pilot Area 1:  from  37%
to 20% and Pilot Area 2 from 68% to
25%.

3-1 Records of the project [Area1: Kadobogo, Kacyiru Branch]
・The baseline of the NRW rate 37% of Area 1 was
decided in the SC of October 12, 2017.
・Implementation of the OJT  for Area 1 has been started
from June, 2017, and  is still carrying out.
・Four invisible leakages were found and repaired.
・Pressure reduction measure was added as the
measure other than "Apparent Loss" and "Leakage
detection and repair". Two PRVs were set in October,
2018.
・NRW rate of January 2019 is 11%. It achieved the aim
of 25%.
・Pipe replacement also added to the project activity.
Substandard pipe replacement is caring out for about
800m.

[Area2: Ruyenzi, New Nyarugenge Branch]
・The baseline of the NRW rate 68% of Area 2 was
decided as the average of March and April, 2018.
・Three PRVs were set in November, 2018, ahead of
other measures for NRW reduction .
・NRW rate of January, 2019 is 53%, still far from target
of 25%.
・Step Test for leakage survey was performed.

3-2 Action team members share
experiences at workshops regarding
implementation of the pilot projects.

3-2 Records of the project Workshop will be planned after evaluation of the Pilot
Project 1 & 2. (scheduled in May, 2019)

3-3 The action team prepares a completion
report of the pilot project.

3-3 Survey plans for locations outside the pilot
project

Completion report will be prepared after evaluation of the
Pilot Project 1 & 2. (scheduled in May, 2019)

4 4 branches in Kigali establish the system to measure NRW rates
accurately.

4-1 NRW rate of each branch is periodically
monitored and reported in PIP
(Performance Improvement Plan) every
month.

4-1 Records of the project ・Isolation plan of 4 branches prepared by WASAC was
reviewed and boundary line was decided.
・Exact locations for the installation of electromagnetic
flowmeters and chambers which flowmeters are
installed are determined by field survey.
・The 23 chambers has been constructed.
・The tender procedure on procurement and installation
of the equipment of monitoring system is delaying. It is
expected that the advertisement of the bid is considered
to be it in March, 2019.

Project Monitoring Sheet I 　（Revision of　Project Design Matrix）

Version 5

Dated February 28, 2019

Narrative Summary Objectively Verifiable Indicators Means of Verification

Overall Goal
 WASAC conducts NRW reduction measures as planned for Kigali city.

Project Purpose

 WASAC's capacity is enhanced to conduct NRW reduction measures as
planned for Kigali city.

Outputs
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Activities Pre-Conditions
1-1 A management team is organized to prepare 5-year Strategic Plan

(5YSP) for NRW reduction.

1-2 The management team assesses  NRW reduction measures
currently conducted by WASAC for Kigali city and other secondary
cities (14 branches outside Kigali city), and identifies problems.

1 Experts Dispatch 1 Counterpart

1-3 Based on the problems identified by Activity 1-2, the management
team proposes methods and procedures to conduct NRW reduction
measures by WASAC in the future.

Chief Adviser／Non-Revenue Water
management Project Director

1-4 The management team undertakes inventory surveys in order to
identify facilities improvement necessary to conduct methods and
procedures proposed by Activity 1-3.

Non-Revenue Water reduction planning Project Manager

1-5 Based on the results of Activity 1-3 and 1-4, the management team
prepares a draft of the 5YSP. GIS Management team members

1-6 The management team identifies organizational and institutional
changes necessary to conduct methods and procedures proposed by
Activity 1-3 and prepares a report.

Hydraulic analysis Action team members

1-7 The management team prioritizes and schedules the conducts of
specific actions of 5YSP.

Leak detection Other counterparts

1-8 WASAC secures budget in accordance with the priorities of Activity
1-7 for the next fiscal year.

Pipe repairing and service pipe
connection

1-9 The management team prepares the 5YSP on NRW reduction that
summarizes the achievements from Activities 1-1 to 1-7. ICT

1-10 The management team holds seminars and presents 5YSP for NRW
reduction (Activity 1-8) for WASAC and other concerned parties.

1-11 The management team facilitates implementation and the monitoring
of the 5YSP.

1-12 The management team drafts the revised New Connection Policy and
a Standard Enforcement Policy. In addition, the management team
will facilitate training and monitoring of standard compliancy of pipes
with the existing pipe standards.

1-13 The management team reviews 5YSP for NRW reduction, updates it
as necessary, and secures the budget for the next fiscal year. 2 Training 2 Facilities

1-14 Seminars are organized to present all the achievements of the project
for WASAC and other concerned parties. Training in Japan

Office space for Japanese experts (about
7 experts) at WASAC, office furniture,
internet connections

2-1 Training materials on NRW control are prepared. Training in the 3rd country Training room with the capacity of about
20 persons

2-2 Training on NRW management is conducted for the management
team and WASAC management as necessary.

Space for training on pipe repair and
service pipe connection（40㎡）

2-3 OJT is conducted on the updating of GIS data, using available GIS
data base. 3 Equipment provision Store house for equipment

2-4 OJT is conducted on hydraulic analysis and pressure management,
using available hydraulic models.

Equipment for training on pipe repair
and service pipe connection

2-5 In-room training and OJT on leak detection for the pilot project are
conducted with provided equipment. Gate valve, flow meter, and customer

meter for Pilot Project 3 Local cost

2-6 In-room training and OJT on repairing leaking pipes and installing
service connection for the pilot project are conducted. Leak detection equipment Cost for administering the Project (utilities

for experts offices, internet services)

2-7 In-room training and OJT on meter reading, billing, customer services
for the pilot project are conducted. Equipment for survey (Mobile GPS etc.)

Cost for import tax, value added tax,
customs, storage, inland transportation,
and others for importing project equipment

2-8 Training materials on NRW are reviewed and updated. Pipes and related fittings for service
pipe replacement in Kadobogo

Cost for operation and maintenance of
project equipment

2-9 Based on feedback of Activities from 2-5 to 2-8, training programs are
developed and training courses are planned. PRV fittings in pilot area

Cost for overtime work, transportation,
accommodation and allowance for
WASAC staff

3-1 An action team is organized to conduct NRW reduction measures at
Pilot Area 1 and Aria 2.

Electromagnetic flow meter and
pressure gauge and gate valve for
isolating 4 branches in Kigali

3-2 The action team grasps the current situations of Pilot Area 1 and
Area 2 through reviewing available maps, customer ledgers, surveys,
and other necessary means.

Vehicles and photocopy for Japanese
experts

3-3 The action team plans and schedules the implementation of the pilot
project for Pilot Area 1 and Area 2. 4 Facility provision

3-4 The action team hydraulically isolates Pilot Area 1 and Area 2, and
installs flow meters and pressure gauges at the inlets of the Pilot
Area 1 and Area 2.

Chambers (4) for  Pilot areas

3-5 The action team establishes the baseline NRW rate of Pilot Area 1. Chambers (23) for Equipment
Monitoring System

3-6 The action team conducts measures for reducing "Apparent Losses"
indicated by the water balance of International Water Association
(IWA) for Pilot Area 1.

3-7 The action team measures NRW after conducting Activity 3-6 and
examines its effectiveness.

3-8 The action team conducts measures for reducing surface leakage
(visible leakage).

3-9 The action team measures NRW after conducting Activity 3-8 and
examines their effectiveness.

3-10 The action team conducts measures for reducing underground
leakage (invisible leakage).

3-11 The action team measures NRW after conducting Activity 3-10 and
examines their effectiveness.

3-12 The action team conducts measures for reducing high water
pressure.

3-13 The action team measures NRW after conducting Activity 3-12 and
examines their effectiveness.

3-14 The action team reviews the results from Activities 3-5 to 3-13, and
undertakes cost-benefit analysis of NRW for each Activity of 3-6, 3-8,
3-10 and 3-12.

3-15 The action team summaries activities and results from Activities 3-1
to 3-14, prepares the completion report on the pilot project for Pilot
Area 1, and submits it to the management team.

3-16 The action team holds a workshop and presents the completion
report of the pilot project prepared by Activity 3-15 to WASAC and
other concerned parties.

3-17 Action team conducts activities from Activities 3-5 to 3-16 at Pilot
Area 2.

3-18 Action team prepares manuals on methods and use of survey
equipment learned through the implementation of the pilot project,
and holds seminars in order to share them with WASAC and other
concerned parties.

3-19 Action team disseminates the manual and use of survey equipment
to the activity of whole branches.

4-1 Isolation plan of 4 branches prepared by WASAC will be reviewed
and revised as necessary.

4-2 Based on the isolation plan prepared by Activity 4-1,  exact locations
for the installation of electromagnetic flow meters and pressure
gauges are determined by field survey.

4-3  Electromagnetic flow meters and pressure gauges are procured and
installed for isolating 4 branches.

4-4 Chambers are constructed as appropriate.

4-5 System input to each of 4 branches is measured.

4-6 Based on the results of Activity 4-5, NRW rates for each branch are
calculated and reported.

The Japanese Side The Rwanda Side

・GIS data should continue
to be updated

Inputs
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Ootani

Higuchi

Suzuki /
maguchi, Toyoda

Yoda

Toyoda

Tsutsui

Horishita

Ooe 

Takahashi

Momozono

Takashima

Brouwer

Mayusumi

Equipment

Training in Japan

In-country/Third country Training

Activities
Sub-Activities Japan RWANDA

Output 1: Planning capacity of NRW reduction of WASAC is enhanced. 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6

Expert WASAC

Expert WASAC

Expert WASAC

Expert WASAC

Expert WASAC

Expert WASAC

Expert WASAC

Expert WASAC

Expert WASAC

Expert WASAC

Expert WASAC

Expert WASAC

Expert WASAC

Plan 2nd Year (17/18) 3rd Year (18/19)
Ⅰ Ⅱ Ⅲ Ⅳ

              Project Monitoring Sheet II (Revision of Plan of Operation)

Monitoring

Remarks Issues  SolutionInputs 
Ⅲ Ⅳ Ⅰ Ⅱ

4th Year (19/20)
Actual Ⅲ ⅣⅠ Ⅱ

Expert

Chief Adviser/Non-Revenue Water Management
Plan 

Actual

Adviser/Non-Revenue Water Management
Plan 

Actual

NRW Reduction Plan 1 （1）
Plan Mr. Suzuki retired at the end

of March, 2018.
Mr. Toyoda was assigned as the second
successor next to Mr. YamaguchActual

NRW Reduction Plan 1 （2）
Plan 

Actual

NRW Reduction Plan 2 （1）
Plan 

Actual

NRW Reduction Plan 2 （2）
Plan 

Actual

Geographic Information System: GIS
Plan 

Actual

Hydraulic Analysis
Plan 

Actual

Leak Detection
Plan 

Actual

Pipe Repairing and Service Connection（1）
Plan 

Actual

Pipe Repairing and Service Connection（2）
Plan 

Actual

Information and Communication Technology: ICT
Plan Because effective time of 4.3

is undetermined, dispatch
time is undecided

The schedule is decided at the time of a
supplier contract with JICAActual

Long Term Expert
Plan 

Actual

Lot 1: Equipment for training on pipe repair and service pipe
connection

Plan delivered in May 2017
in use in the Project handover in process waiting CEO signatureActual

Lot 2: Pilot Projects (Gate valve, flow meter, and customer meter)
Plan delivered in  May 2017,

in use in the Project handover in process CEO has signedActual
Lot 3: Leak Detection Equipment (Ultrasonic flow meter, data
logger, Leak noise correlator, etc.)

Plan delivered in July 2017,
in use in the Project handover in process CEO has signedActual

Lot 4: Equipment for survey (Mobile GPS, Potable Test meter etc.)
Plan delivered in October 2016,

in use in the Project handover in process CEO has signedActual
Lot 5: Pipe and related fittings for service pipe replacement in
Kadobogo

Plan delivered in  December 2018,
in use in the Project handover in process CEO has signedActual

Lot 6: PRV fittings in Pilot area Plan delivered in  September 2018,
 in use in the Project handover in process CEO has signedActual

Lot 7: Isolation of 4 Branches (Electromagnetic flow meter, pressure
gauge and gate valve)

Plan pending not yet procured Re-bidding procedure by JICA is in
processActual

Lot 8: Vehicles and photocopy for Japanese experts Plan delivered in  January 2017,
in use in the Project not yet handed over This will be handed over at the end of

the ProjectActual

15 persons will be trained in Japan (5, 5, 5)
Plan 

Completed on schedule None -
Actual

2 persons will be trained in Kenya
Plan 

Completed in May 2018 None -Actual

Ⅲ

Plan 2nd Year (17/18) 3rd Year (18/19) 4th Year (19/20) Responsible Organization

Ⅳ
Achievements Issue & Countermeasures

Actual Ⅰ ⅡⅡ Ⅲ Ⅳ

1.1 A management team is organized to prepare 5-
year Strategic Plan (5YSP) for NRW reduction.

Plan 

Ⅳ Ⅰ Ⅱ Ⅲ Ⅰ

Members of the Team were
appointed in August 2016.
Some change in September
2017.

None
Actual

1.2

The management team assesses  NRW
reduction measures currently conducted by
WASAC for Kigali city and other secondary cities
(14 branches outside Kigali city), and identifies
problems.

Plan Questionnaire survey, Site
visit survey for Branches.
Discussion in a series of
Workshops. Assessment of
root causes of identification
problems.

None
Actual

1.3

Based on the problems identified by Activity 1-2,
the management team proposes methods and
procedures to conduct NRW reduction
measures by WASAC in the future.

Plan Discussion in a series of
Workshops. Framework of
Action Plan was approved in
the seminar on May 29, 2017

None
Actual

1.4

The management team undertakes inventory
surveys in order to identify facilities improvement
necessary to conduct methods and procedures
proposed by Activity 1-3.

Plan Facility schematic drawing
of reservoirs were prepared
by GIS Team in October
2017.

The results were not sufficient Inventory
of the facility and equipment will be
summarized in the 5YSP or Master Plan.Actual

1.5 Based on the results of Activity 1-3 and 1-4, the
management team prepares a draft of 5YSP

Plan Draft Final report of 5YSP
was approved at the second
SC on Oct. 12, 2017 None

Actual

1.6

The management team identifies organizational
and institutional changes necessary to conduct
methods and procedures proposed by Activity 1-
3 and prepares a report.

Plan The organization recognized
the importance of the
organizational change and
the structure is under review
by senior management

The budget may be the constraint for the
implementation of the new proposed
structure

Actual

1.7 The management team prioritizes and schedules
the conducts of specific actions of 5YSP.

Plan A yearly implementation
schedule for each specific
actions and its priority were
prepared.

None
Actual

1.8 WASAC secures budget in accordance with the
priorities of Activity 1-7 for the next fiscal year.

Plan Most of the activities for
NRW reduction fall under
the regular budget (Utility
Budget and OPEX)

The budget has been secured trough
AfDB loan, the implementation may

Actual

1.9
The management team prepares the 5YSP on
NRW reduction that summarizes the
achievements from Activities 1-1 to 1-7.

Plan 5YSP was officially
approved by the Board of
Directors on April 27, 2018.

None
Actual

1.10
The management team holds seminars and
presents 5YSP for NRW reduction (Activity 1-8)
for WASAC and other concerned parties.

Plan 5YSP was shared at the SC
on October 12, 2017.
Approved 5YSP  by both
management and BoD.
Explained at each Branch
from April to July 2018.
Workshop was held on July
19, 2018

None
Actual

1.11 The management team facilitates
implementation and the monitoring of the 5YSP.

Plan Monitoring team (5 persons)
were officially appointed by
CEO on September 3, 2018.
Monitoring was conducted
for 2018/19 Q1 and Q2 by
monthly report.

The monthly report lacks independence
will of Branch Office.
20 branch are divided into four groups
and let them report every month in
Kigali.

Actual

1.12

The management team drafts the revised New
Connection Policy and a Standard Enforcement
Policy. In addition, the management team will
facilitate training and monitoring of standard
compliancy of pipes with the existing pipe
standards.

Plan 

Not yet

Revise present WASAC standard based
on the lesson obtained from the pilot
project.
Organize the team for preparation as
same as Activity 3-18 and 3-19.Actual

1.13
The management team reviews 5YSP for NRW
reduction, updates it as necessary, and secures
the budget for the next fiscal year.

Plan 

Not yet None
Actual
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Expert WASAC

Achievements Issue & Countermeasures
Expert WASAC

Expert WASAC

Expert WASAC

Expert WASAC

Expert WASAC

Expert WASAC

Expert WASAC

Expert WASAC

Expert WASAC

Achievements Issue & Countermeasures

A. Preparation 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6

Expert WASAC

Expert WASAC

Expert WASAC

Expert WASAC

Expert WASAC

B. Activity of Pilot Area 1 Kadobogo
Expert WASAC

Expert WASAC

Expert WASAC

Expert WASAC

Expert WASAC

Expert WASAC

Expert WASAC

Expert WASAC

3.12

The action team conducts activities  for reducing
high water pressure.

Expert WASAC

Expert WASAC

1.14
Seminars are organized to present all the
achievements of the project for WASAC and
other concerned parties.

Plan 
Not yet None

Actual

Output 2:Basic knowledge, skills and technique on NRW control are acquired by WASAC.

2.1 Training materials on NRW control are prepared.
Plan 

Completed None
Actual

2.2
Training on NRW management is conducted for
the management team and WASAC
management as necessary.

Plan 
Completed Capacity assessment not yet completed

Actual

2.3 OJT is conducted on the updating of GIS data,
using available GIS data base.

Plan 
Completed Capacity assessment not yet completed

Actual

2.4
OJT is conducted on hydraulic analysis and
pressure management, using available hydraulic
models.

Plan 
Completed Capacity assessment not yet completed

Actual

2.5
In-room training and OJT on leak detection for
the pilot project are conducted with provided
equipment.

Plan 
Completed Capacity assessment not yet completed

Actual

2.6
In-room training and OJT on repairing leaking
pipes and installing service connection for the
pilot project are conducted.

Plan 
Completed Capacity assessment not yet completed

Actual

2.7
In-room training and OJT on meter reading,
billing, customer services for the pilot project are
conducted.

Plan 
Completed Capacity assessment not yet completed

Actual

2.8 Training materials on NRW are reviewed and
updated.

Plan 
in process same as Activity 3.18

Actual

2.9
Based on feedback of Activities from 2-5 to 2-8,
training programs are developed and training
courses are planned.

Plan 
Not yet None

Actual

Output 3:  WASAC learned how to conduct NRW reduction measures through the implementation of the Pilot Project.

3.1 An action team is organized to conduct NRW
reduction measures at Pilot Area 1 and Aria 2.

Plan Member of the Team were
appointed in August 2017

Some of the members resigned or
transferred in September 1907.

Actual

3.2

The action team grasps the current situations of
Pilot Area 1 and Area 2 through reviewing
available maps, customer ledgers, surveys, and
other necessary means.

Plan 

Completed None
Actual

3.3
The action team plans and schedules the
implementation of the pilot project for Pilot Area
1 and Area 2.

Plan 

Completed None
Actual

3.4

The action team hydraulically isolates Pilot Area
1 and Area 2, and installs flow meters and
pressure gauges at the inlets of the Pilot Area 1
and Area 2.

Plan Flow meters and pressure
gauges were installed in the
meter chambers by May
2017.

None
Actual

** Data update for calculation of NRW rate and
analysis of NRW

Plan Calculation data of NRW rate had a
problem, because of insufficient POC
list of new connection. Insufficient of
customer data such as XY coordinate
and village name to confirm the location
of the customer. Branch office should be
report correctly.

Actual

3.5 The action team establishes the baseline NRW
rate of Pilot Area 1.

Plan Baseline: Mean value of
June, July 2017
 Original: 36.0%
 Revised: 37.3%Actual

3.6

The action team conducts measures for reducing
"Apparent Losses" indicated by the water
balance of International Water Association (IWA)
for Pilot Area 1.

Plan The meters which should be
changed were 327 as a result
of on-site meter test (total
connection 1,240). In this,
323 were replaced.

It took 4 months for on-site calibrations
test. The  standard for extraction of the
subjects of survey was demanded for
shortening at work period.Actual

3.7
The action team measures NRW after
conducting Activity 3-6 and examines its
effectiveness.

Plan Effect was evaluated on
three comparisons cases of
before and after replacement.
1. Total meter error , 2.
Consumption volume of
replaced meters, 3. NRW
rate

There is difficulty to measure the effects
separately in time as in 3.7 and 3.9. And
also, the consumption changes by a user
occasional demand. Case 1 is the most
reasonable way.Actual

3.8 The action team conducts measures for reducing
surface leakage (visible leakage).

Plan In process as daily routine
work of Branch office

When water leaks are discovered it is
necessary to carry out repairs
immediately, so meter replacement and
repair of leaks were carried out in
parallel.

Actual

3.9
The action team measures NRW after
conducting Activity 3-8 and examines their
effectiveness.

Plan The leak volume does not
decrease even if  repairs were
repeated  (an average of ten
places a month)

High water pressure management and
invisible leakage survey had not been
conducted so far.Actual

3.10 The action team conducts measures for reducing
underground leakage (invisible leakage).

Plan Invisible water leakages
detections were successfully
implemented in June in PM2
,March and April in PM3.

It is still challenging for leak survey and
detection due to the lack of number of
people trained, for dissemination of this
technology.  Strengthening of the
organization structure is strongly
requested.

Actual

3.11 The team measures NRW after conducting
Activity 3-10 and examines their effectiveness.

Plan After repaired of invisible
leakages, NRW rate
decreased much.
A steady leakage survey is
very important. Step test of
Qmnf is quite effective to
make a plan and strategy for
the leak detection.

Lack of existing valves at branching
point. This fact causes problem of
excessive digging work necessary for
flowmeter setting. It is hard to know the
undergrounding position of the pipes.Actual

Plan PRVs are set at PM2 and
PM3 in October, 2018.
Manholes were constructed
with concrete block. After
setting pressure, NRW
decrees much.

Preliminary study to decide the location
for installation should be conducted
carefully.

Actual

3.13

The action team measures NRW after
conducting Activity 3-12 and examines their
effectiveness.

The proof measurement of
the PRV effect was
performed. Qmnf in stage
adjustment of PRV pressure
was measured. Also, Qmnf
before and after setting PRV
will be compared.

None

3.14

The action team reviews the results from
Activities 3-5 to 3-13, and undertakes cost-
benefit analysis of NRW for each Activity of 3-6,
3-8, 3-10 and 3-12.

Plan 

Not yet

The works conducted in the pilot project
and expended cost  for that works will
be  summarized for cost-benefit analysis.
Average unit billing price and unit
production cost will be calculated.

Actual

The action team summaries activities and results Plan 

Procurement of Equipment and Construction of Chamber
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Expert WASAC

Expert WASAC

Expert WASAC

Expert WASAC

Expert WASAC

Expert WASAC

Expert WASAC

Expert WASAC

Expert WASAC

Expert WASAC

Expert WASAC

Expert WASAC

Expert WASAC

Expert WASAC

Expert WASAC

D. Manual and Seminar
Expert WASAC

Expert WASAC

Achievements Issue & Countermeasures
Expert WASAC

Expert WASAC

Expert WASAC

Expert WASAC

Expert WASAC
23 meter chambers have
been constructed None

Expert WASAC

Expert WASAC

3.15

The action team summaries activities and results
from Activities 3-1 to 3-14, prepares the
completion report on the pilot project for Pilot
Aria 1, and submits it to the management team.

Not yet in May 2019
Actual

3.16

The action team holds a workshop and presents
the completion report of the pilot project
prepared by Activity 3-15 to WASAC and other
concerned parties.

Plan 

Not yet in May 2019
Actual

3.2  Preparation Work (POC data compilation)
 (Review)

Plan 

in process

POC number seal  has been put  on
customers entrance  gates  (about 70% ?
only)

Actual

3.4  Preparation Work (Hydraulic Isolation of Pilot
Area) (Review)

Plan 
Completed None

Actual

3.5 The action team establishes the baseline NRW
rate of Pilot Area 2.

Plan Baseline: Mean value of
March, April 2018
 Original: 68.4% None

Actual

3.12 The action team conducts measures for reducing
high water pressure

Plan Based on topographic and
network conditions, PRVs
were installed. Two in RY1
in Sept. , one in RY2 in Oct.,
2018.

Preliminary study to decide the location
for installation should be conducted
carefully.

Actual

3.13

The action team measures NRW after
conducting Activity 3-12 and examines their
effectiveness.

Plan The proof measurement of
the PRV effect was
performed. Qmnf in stage
adjustment of PRV pressure
was measured. NRW rate
before and after PRV
adjustment was compared in
A2 (Small DMA). Also,
Qmnf before and after
setting PRV will be
compared.

None
Actual

3.6

The action team conducts measures for reducing
"Apparent Losses" indicated by the water
balance of International Water Association (IWA)
for Pilot Area 2.

Plan General meter physical
inspection  for all customers
1,703 was conducted.
The meters which should be
changed were 139 as a result
of on-site meter test (big
consumer 413). In this, 135
were replaced.

Delay
Actual

3.7
The action team measures NRW after
conducting Activity 3-6 and examines its
effectiveness.

Plan The result of meter test
shows that the effect of
meter replacement was
minus but quite negligible.

None
Actual

The step test in Qmnf was conducted as the
preliminary survey for leakage detection

Plan Step test was conducted in
February, 2019. The result
shows that most critical area
of leakage is high pressure
area by bypass.

None
Actual

3.8 The action team conducts activities for reducing
surface leakage (visible leakage).

Plan 

In process None
Actual

3.9
The action team measures NRW after
conducting Activity 3-8 and examines their
effectiveness.

Plan 

Not yet None
Actual

3.10 The action team conducts activity  for reducing
underground leakage (invisible leakage).

Plan 

Not yet None
Actual

3.11 The team measures NRW after conducting
Activity 3-10 and examines their effectiveness.

Plan 

Not yet None
Actual

3.14
The team reviews the results of Activities, and
undertakes cost-benefit analysis of NRW for
each Activity.

Plan 

Not yet in April 2019
Actual

3.15

The team summaries activities and results from
Activities, prepares the completion report on the
pilot project, and submits it to the management
team.

Plan 

Not yet in May 2019
Actual

3.16

The team holds a workshop and presents the
completion report of the pilot project prepared by
Activities to WASAC and other concerned
parties.

Plan 

Not yet in May 2019
Actual

Plan 

3.18

Action team prepares manuals on methods and
use of survey equipment learned from the pilot
project, and holds seminars in order to share
them with WASAC and other concerned parties.

Plan 

Not yet Delay
Actual

3.19
Action team disseminates the manual and use of
survey equipment to the activity of whole
branches.

Plan Meeting for manual
development was held on
January 29, 2019. preparation by May 2019

Actual

Output 4: 4 branches in Kigali establish the system to measure NRW rates accurately.

4.1
Isolation plan of 4 branches prepared by
WASAC will be reviewed and revised as
necessary.

Plan 

Completed None
Actual

4.2

Based on the isolation plan prepared by Activity
4-1,  exact locations for the installation of
electromagnetic flow meters and pressure
gauges are determined by field survey.

Plan 

Completed None
Actual

4.2
Re-registration of the customer transferred due
to the change of new proposed branches
boundaries

Plan Movement by the change of
boundary line made by the
hydraulic isolation has not
yet conducted.

Commercial department and GIS team
will conduct before completion of the
monitoring system.

Actual

4.3
Electromagnetic flow meters and pressure
gauges are procured and installed for isolating 4
branches.

Plan  JICA HQ  decided to carry
out a re-tender after the
process failed in JICA-
Rwanda . JICA HQ  is now
in process of bid preparation.
The real progress has
delayed compared to the
initial plan.

Actual

4.4 Chambers are constructed as appropriate.

4.5 System input to each of 4 branches is measured.
Plan 

Schedule is delay.
The project period was extended for one
year.

Actual

4.6 Based on the results of Activity 4-5, NRW rates
for each branch are calculated and reported.

Plan 
Schedule is delay.

The project period was extended for one
year.

Actual

Procurement of Equipment

Installation of Equipment
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Duration / Phasing Plan 
Actual

Monitoring Plan
Plan 

Actual
Issue Solution

Ⅱ Ⅲ Ⅳ Ⅰ

2nd Year (17/18) 3rd Year (18/19) 3rd Year (18/19)
Remarks

Ⅱ Ⅲ Ⅳ

Monitoring
Ⅰ Ⅱ Ⅲ Ⅳ Ⅰ

Steering Committee
Plan SC was held on August 28, 2018.

Next will be scheduled in May 2019
at the time of Project Monitoring
Mission

Actual

Set-up the Detailed Plan of Operation Plan 
Actual

Submission of Monitoring Sheet 
Plan Monitoring Sheet ver.6 should be

submitted before Monitoring
MissionActual

Monitoring Mission from Japan Plan In May 2019 by JICA HQActual

Joint Monitoring Plan 
Actual

Post Monitoring Plan 
Actual

Reports/Documents
Inception Report Plan 

Actual

Progress Report Plan 
Actual

Project Completion Report Plan 
Actual

Actual

Public Relations
Seminars and Workshops Plan 

A
p
r. 
4

Oct. 
12
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TO CR of JICA RWANDA OFFICE 

PROJECT MONITORING SHEET 
 

Project Title: Project for Strengthening Non-Revenue Water (NRW) Control in  
      Kigali City Water Network   
Version of the Sheet : Ver.6 （Term: July, 2017 – July, 2020: 2nd Phase） 

Name: Shigeo OTANI   
Title: Chief Advisor/ Non-Revenue Management 
Submission Date: May 20, 2019 

I. Summary 

1 Progress 

1-1 Progress of Inputs 

1-1-1 Japan Side 

(1)  List and Assignment Terms of Japanese Experts 

a. Working in Rwanda 
Table 1.1 Assignment Term in Rwanda (Phase 2) Working in Japan 

  
  Field in Charge Name 

Duration 
MM From To 

1 Chief Adviser/Non-Revenue Water 
management Shigeo OTANI 

2017/8/5 2017/10/16 2.43 
2018/3/18 2018/5/16 2.00 
 2018/8/5 2018/9/18  1.50 

 2018/10/20  2018/11/29 1.37 
 2019/1/15  2019/3/9 1.80 
 2019/4/15  2019/5/20 1.17 

2 
  

Adviser/Non-Revenue Water 
Management Hiroyuki HIGUCHI 

2017/8/5 2017/9/17 1.47 
2018/5/24 2018/7/12 1.27 

3 
  
  
  
  

NRW Reduction Plan 1（1） 
Chiaki SUZUKI/ 
Hiroyuki YAMAGUCHI 
Toru TOYODA 

2017/8/5 2017/9/23 1.67 
2018/1/16 2018/3/1 1.50 
2018/5/9 2018/7/7 1.77 

 2018/10/12  2018/12/27 2.57 

4 
  
  
  

NRW Reduction Plan 1（2） Hiroyasu YODA 

2017/11/8 2017/12/22 1.50 
2018/3/18 2018/5/16 2.00 
 2018/8/5  2018/10/3 2.00 
 2019/2/18 2019/4/6  1.60 

5 NRW Reduction Plan 2（2） Nobuyuki TSUTSUI 2017/8/5 2017/9/3 1.00 
6 Leak Detection Junichi TAKAHASHI 2017/12/3 2018/2/15 2.50 

7 Pipe Repairing and Service 
Connection（1） Tokiya MOMOZONO  2018/2/5  2018/4/5 2.00 

8 ICT Marcel Brouwer       
Total MM 33.12  

Note: Man Month (MM) 

 
b. Working in Japan 

 

tsutsui
テキスト ボックス
Ver.6
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                   Table 1.2 Assignment Term in Japan 
No. Field in Charge Name Duration MM From To 

1 Chief Adviser/Non-Revenue Water 
management Shigeo OTANI 2018/6/4 2018/6/8 0.25 

7 Pipe Repairing and Service Connection（1） Tokiya MOMOZONO 
2017/8/1 2017/8/10 0.40  

2017/10/30 2017/11/9 0.40  
Total M/M 1.05  

Details of each expert’s assignment are shown in the Plan of Operation (see Project Monitoring 

Sheet-II "Plan of Operation"). 
 
 
(2) List of Equipment Provided for the Project 

 
Table 1.3 (1) List of Equipment 

Equipment to be Procured (1): Procurement in Rwanda 

Lot Item Contents Unit Quantity Executor Status Handing over 
to WASAC 

Lot 1 Output 2 
Materials and equipment for 
training for pipe repairing and 
service connection 

set 1 Consultant 
May. 2017 
Completed 

in process 

Lot 2 Output 3 Customer meter DN15mm sets 400 Consultant 
Feb. 2017 
Completed in process 

Lot 3 
Output 3: Pilot Project 
(2sets） 

Flow Meter, Gate Valve, 
Pressure gauge,  etc. set 1 Consultant 

May. 2017 
Completed in process 

Lot 6 Output 3: 
Pipes and rerated fittings for 
service pipe replacement in 
Kadobogo 

set 1 Consultant 
Dec. 2018 
Completed 

in process 

Lot 7 Output 3: PRV fittings in pilot area set 1 Consultant Dec. 2017 
Completed 

in process 

Lot 4 Output 4:  Isolation 
of 4 Branch 

Electric magnetic flow meter, 
Mechanical flow meter, 
Pressure gauge, Gate valve, 
etc. 

set 1 JICA office 
March 
2020  

Scheduled 
not yet 

Lot 5 Vehicles for JICA use Minibus      May 31, 2019 
Pickup       June 30, 2020 Units 2 JICA office Jan. 2017 

Completed not yet 

Lot5 Photocopy Machine              June 30, 2020 Unit 1 JICA office August 
2016 not yet 

 
Equipment to be Procured (2): Procurement in Japan 

Lot Item Contents Unit Quantity   Schedule 
Handover to 

WASAC 

Lot 8 

Output 2:  Leak 
detection equipment 
（ for Two Branches of 
Pilot project and NRW 
Team) 

Potable Ultrasonic Flow Meter, 
Flow & Pressure Logger 2ch, 
Leak Noise Correlator, Leak 
Detector (Headphone type), 
Pipe Locator, etc. 

sets 3 
JICA  
HQ 

Jul. 2017 
Completed 

not yet 

Lot 9 
Survey Equipment for 
Output 2and 3 

Potable GPS, Potable Test 
Meter, Residual Chlorine Test 
Meter, Potable Electric 
conductivity Meter 

set 1 Consultant 
Oct. 2016 
Completed 

not yet 

Note: Those items are used for the training activity during the Project period. 
 The above mentioned equipment except Lot 5 should be handed over to WASAC immediately after 

delivery and WASAC will maintain them. The equipment of Lot 5 will be managed by the JICA Expert 
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Team during the Project period and shall be handed over to WASAC at the end of the Project period 
 

(3) List of Facilities Provided for the Project 

Table 1.3 (2) List of Equipment 
Facilities to be Provided 

Lot Item Contents Unit Quantity Executor Status 
Handing over 
to WASAC 

Lot 1 Chambers for Pilot 
Areas 

2 chambers for Pilot Area1 
1 chamber for Pilot Area 2 

set 1 Consultant May. 2017 
Completed 

Completed 

Lot 2 
Chambers for 
Monitoring System 

Customer meter DN15mm set 1 Consultant 
Sept. 2018 
Completed 

Completed 

Lot 3 Monitoring System  set 1 Consultant In progress Not yet 

Lot 4 
Chambers for Pilot 
Area 

Kadobogo 1 (PM3) set 1 Consultant 
September 

2018 
Not yet 

 

 

1-1-2 Rwanda Side 

(1) Counterpart 

See Project Progress Report. (Part3) 
  

Table 1.5  Responsible persons for output activities  
Output Name NRW section lower organization 

Output 1 Jean Berchmas BAHIGE   Manager of NRW, UWSS 
Output 2 Celestin MWAMBUTSA  Head of water distribution services, WOS, UWSS 

Output 3 Désiré NTAMUTURANO 
 Head of leak detection and pressure management, NRW, 
UWSS 

Output 4 Jean Paul KAYITARE  Head of zoning and mapping services, NRW, UWSS 
 
(2) Facilities 

-  Office space for Japanese experts at WASAC Head Office, office furniture 

- Training room with the capacity of about 20 persons 

- Space for training on pipe repair and service pipe connection  

- Store house for procured equipment 

(3) Local Cost 

- Cost for administering the Project (utilities for expert offices, internet services) 

- Cost for overtime work, transportation, accommodation and allowance for WASAC staff 

 
1-2 Progress of Activities 

1-2-1: Activities relevant to the entire Project 
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(1) Start-up Meeting of the Project for 2nd Phase 

  Start-up Meeting of the Project was held Aug. 9, 2017 with participation of members of Management 

Team and Action Team. The main topics of the meeting were as follows: 

  -  Submission of Progress report (Part 1), Monitoring Sheet (Ver. 3), Work Plan (Ver. 3) 

  -  Brief explanation of Project implementation for Phase 2 

  -  Schedule of Management Team Meeting (Joint Monitoring) and Steering Committee (SC) 
 
(2) Management Meeting (Joint Monitoring) 

   In the third joint monitoring conducted at the management team meeting held on August 9, 2017, 
the Work Plan of Phase 2 and Monitoring Sheet (Ver.3) were submitted. The topics for discussion of 
the past joint monitoring are shown below. 

Table 1.6 Main items checked and actions taken in the joint monitoring 

No. Implementation 
period Main items checked and actions taken Changes to R/D, 

PDM, PO, etc. 
Version 1 September 15, 2016 None in particular None 

Version 2 March 15, 2017 

・ The activities of Output 1 (Activities 1.2 to 1.10) 
have been extended for about 3 months 

 → To be completed by the end of August 2017 
・ The activities of Output 4 (Activity 4.3) has been 

extended due to the delay in procurement of 
equipment 

 → Activities to continue in Phase 2 

PO Version 1 
→PO Version 2 

Version 3 Aug 9, 2017 

・Joint Monitoring 
 Progress of each activity (preparation of 5YSP, 
Technical training, Pilot project, Isolation of 4 
branches, Equipment procurement, others) 
・Work Plan for Phase 2 Outputs 
・Contents and implementation schedule of the 
Pilot Project  

PO Version2 
→PO Version3 

Version 4 
August 20, 2018 

(before Monitoring 
Mission) 

Progress until August 2018 of Phase2 
Achievements, issues and challenges 
Proposal of amendment of PO 

Revision of 
RD, PDM, PO 

Version 5 
Scheduled at May 
2019 (before 
Monitoring Mission) 

Progress until May 2019 of Phase2 
Achievements, issues and challenges 
Proposal for 4th year of the Project 

 

Version 6 May 20, 2019 Progress until May 2019 of Phase2 
Achievements, issues and challenges Revision of PO 

 
 (3) Steering Committee (SC) 

 
The results of holding SC meetings and future plans and agenda are as shown in the table below. 
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Table.1.9 The held time of the SC meeting and the agenda 
Time Holding time Theme, contents 

1st April 3, 2017 ・Discussion of the work plan (WP1), approval 
・Confirmation of the Rwandan side burden matter 

2nd October 12, 2017 

・Progress confirmation of the project 
・Common knowledge of the NRW reduction 5YSP  
・Approval of the second work plan 
・About the enforcement of the project evaluation 

3rd 
August 28, 2018August 28, 2018 

At the time of Project Monitoring 
by JICA  

・Result of Joint Monitoring 
・ Procurement and Installation Plan of the Equipment for 
Monitoring System 
・Monitoring result of the JICA Monitoring Survey Mission 

4th May 22, 2019 

・ Progress of the Project 
・ Rescheduling of Equipment Procurement and Installation of 

Output 4 
・ Additional Activities 
・ Revised Work Plan for Phase 2 

 

(4) Weekly Meeting 

   As a rule, PIM meetings are held at the end of every week and the activities for the week are reported, 

the activities scheduled for the following week are confirmed and pending issues, matters of concern, 

requests, etc., are discussed. The meetings are also utilized as a venue for training through seminars and 

workshops on matters proposed by the experts, etc. Meetings have been held seventy-three times as of 

the end of April 2019 (including thirty times in Phase 1). 

(5) Project Progress Report (Part 1) 

   Project Progress Report (Part 2) was submitted to JICA and WASAC at the end of June 2018 and in 

August, respectively.  

 
1-2-2: Training in Japan and in the 3rd Country 

 (1) Training in Japan 

Table 1.10 Implementation Statuses of Training in Japan 
No Timing Field of training Trainees Training Themes 

1 January 23 
to 31, 2017 

Management 
Team 5 

- Introduction to water service management and NRW 
- Outline of water facilities in Yokohama and Kobe Cities and 
other matters 

2 August 14 
to 30, 2017 

Business 
affairs and GIS 
matter 

5 

- Introduction to water service management and NRW 
- Customer information management, meter management and 
reading, and water service management 
- Examples of how local governments utilize GIS, purposes of use, 
and other matters 

3 Nov. 13 to 
30, 2017 

Technical 
matter 5 Introduction to NRW, pressure management, leak detection, 

distribution management, and other matters 
 

(2)  Training in the 3rd country 
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Training in the 3rd country was conducted in Kenya as shown in the table below. 

Table 1.11 Training in the 3rd country 
No Timing Field of training Trainees Training Themes 

1 May 7 to 
10, 2018 

Management 
Team 2 An introduction and discussion of activity on NRW reduction 

carried out in each other's countries. 

 
1-2-3: Activities of Output 

【Activities of Output 1】: 

 Planning capacity of NRW reduction of WASAC is enhanced. 

1-1 A management team is organized to prepare 5-year Strategic Plan (5YSP) for NRW reduction. 

Members of the Team were appointed in August 2016. Some change in September 2017. 

See Project Progress Report (Part 2).  

 

1-2 The management team assesses NRW reduction measures currently conducted by WASAC 

for Kigali city and other secondary cities (14 branches outside Kigali city), and identifies 

problems. 

Questionnaire survey, site visit survey for Branches. Discussion in a series of Workshops. Assessment 

of root causes of identification problems. These have done. 

See Project Progress Report (Part 2). 

 

1-3 Based on the problems identified by Activity 1-2, the management team proposes methods and 

procedures to conduct NRW reduction measures by WASAC in the future. 

Discussion in a series of Workshops have been conducted. Framework of Action Plan was approved in 

the seminar on May 29, 2017. See Project Progress Report (Part 2).  
   

1-4 The management team undertakes inventory surveys in order to identify facilities 

improvement necessary to conduct methods and procedures proposed by Activity 1-3. 

The inventory survey was carried out by the WASAC GIS team and preparation of the schematic layout 

drawing of the distributing reservoir facilities was completed in October 2017. However, as a result of 

on-site verification of the results, many deficiencies were recognized, so it is desirable to implement 

measures for this in the 5YSP activities. 

A survey of the functions of the distributing reservoirs and pressure regulator tanks was proposed as an 

additional activity in the fourth year at the fourth SC meeting and the meeting resolved to implement 

the survey in July or later in 2019. 
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1-5 Based on the results of Activity 1-3 and 1-4, the management team prepares a draft of 

5YSP.  

The final draft report of 5YSP was completed at the end of September 2017 and the report was discussed 

in the workshop attended by the branch managers and key staff of the six branches in Kigali on October 

4. Then, at the second SC meeting held on October 12, 2017 in which MININFRA and the WASAC 

Management Team and Action Team participated, common knowledge and consensus building with 

regard to 5YSP (Final Draft) were promoted among all related departments. Afterwards, further 

discussions were carried out mainly by the NRW unit aimed at practical implementation, and a 

monitoring plan was added. 

・Workshop       ：October 4, 2017 

・Steering Committee ：October 12, 2017 

 

1-6 The management team identifies organizational and institutional changes necessary to 

conduct methods and procedures proposed by Activity 1-3 and prepares a report. 

Although WASAC planned to reform its organizational structure with MININFRA’s approval, the 

reform plan has not been implemented. WASAC is currently reviewing its organizational structure again. 

No reorganization was carried out at the current stage. For the time being, the goal is clarification of the 

responsibilities of the departments in charge in the existing organization and reinforcement of 

interdepartmental cooperation. However, in order to specifically implement the activities of the 5YSP, 

enhancing the activity organization for data analysis, water leak detection, water leak repairs, etc., which 

is insufficient at present is an issue. 

 
1-7 The management team prioritizes and schedules the conducts of specific actions of 5YSP  

A yearly implementation schedule for each specific action was prepared. As a future issue, it is necessary 

for each head office section and branch office to draw up individual detailed action plans, including 

construction of the facilities and procurement of the equipment (surveying equipment, vehicles, etc.). 

This will require time, so it will be worked out in detail with the passing of time. The specific actions, 

which can be performed in 5YSP, will be implemented sequentially in the annual action plans of each 

branch for the time being. 

From April to July 2018 all 20 branches were visited, and after explaining the content of the 5YSP and 

explaining the monthly report form for monitoring, it was decided that for the time being those activities 

of the 5YSAP that can be carried out will be gradually incorporated into the annual activity plan for 

each branch. 

 
1-8  WASAC secures budget in accordance with the priorities of Activity 1-7 for the next fiscal 
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year. 

The content of the implementation items is not particularly affected for the time being, because most of 

the activities for NRW reduction fall under the regular budget (Utility Budget: liquidity costs and OPEX: 

maintenance expenses). 

 

1-9  The management team prepares the 5YSP that summarizes the achievements from 

Activities 1-1 to 1-7. 

A management meeting attended by all DUWSS managers and all section heads was held on November 

14, 2017, and the latest edition of the report was explained. The result was reported to the CEO and the 

Branch Managers the next day. 

A report was submitted to the Senior Management Team by the project director Mr. Methode on 

December 15, and the report was approved in the Senior Management Meeting held on February 12, 

2018.  5YSP was finally officially approved by the WASAC Board of Directors on April 27, 2018. 

After responding to the comments received, the final approval of the WASAC Board of Directors was 

obtained on April 27. Implementation of the plan has been delayed by 1-year relative to the schedule, 

and will be commenced in fiscal year 2018/2019. 

 

1-10 The management team holds seminars and presents 5YSP (Activity 1-8) for WASAC and 

other concerned parties.   

5YSP was shared with the relevant persons in MININFRA and WASAC at the SC meeting on October 

12, 2017. 

The Project Manager and JICA expert had visited all WASAC branches between April and July 2018 

and explained 5YSP to the staff members of the branches to make all of them understand it. The 

recording format for the monthly 5YSP activity report required for the explanation was finalized. 

An in-house workshop was held in WASAC on July 19, 2018, to identify activities required for achieving 

the goal of the first year of the Non-Revenue Water Reduction 5YSP from the progress of and the 

problems found in the implementation of the plan. 

 

1-11  The management team facilitates implementation and the monitoring of the 5YSP. 

WASAC is monitoring and evaluating the implementation and output of 5YSP, respectively. 5YSP is to 

be reviewed based on the outcome of the ongoing pilot projects. The CEO of WASAC officially 

appointed the five members of the 5YSP Implementation Monitoring Team on September 3, 2018. 

Quarterly reports submitted by the branches are to be used for monitoring the implementation of 5YSP. 

The activity reports for the first quarter between July and September 2018 (Q1, July - September) were 

submitted in November. A workshop on the conclusions of the reports was held in the Galaxy Hotel on 
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December 7, 2018, and a briefing session to explain the conclusions to the CEO was held on January 7, 

2019. 

The contents of the reports for the second quarter (Q2, October - December) were analyzed and 

workshops on the analysis results in the commercial and water distribution areas were held separately. 

The 20 branches were divided into five groups and the workshops were held by group. The workshops 

in the commercial area were held between March 4th and 8th for the five groups and the Project Manager 

and JICA long-term expert participated in the workshops to report and discuss the analysis results. The 

report for the third quarter (Q3, January - March) was analyzed in April 2019.  

 

1-12  The management team drafts the revised New Connection Policy and a Standard 

Enforcement Policy. In addition, the management team will facilitate training and 

monitoring of standard compliancy of pipes with the existing pipe standards. 

Initially, this activity was planned to be done by the Project. However due to the emergency to comply 

with RURA, this documents was done by Commercial Directorate of WASAC (Connection Policy, Jan, 

2019). 

 

1-13  The management team reviews 5YSP for NRW reduction, updates it as necessary, and 

secures the budget for the next fiscal year. 

The report on the 5YSP has been updated at any time based on the progress and output of the pilot 

projects, Output 3 pilot activities, under the guidance of the JICA long-term expert. 

 

1-14  Seminars are organized to present all the achievements of the project for WASAC and 

other concerned parties. 

The finalized 5YSP report will be announced. It is scheduled for last month of 2019. 

 

【Activities of Output 2】:  

Basic knowledge, skills and technique on NRW control are acquired by WASAC. 

2-1 Training materials on NRW control are prepared. 

Done. See Project Progress Report (Part 2). 

 
2.2 Training on NRW management is conducted for the management team and WASAC 

management as necessary. 

Done. See Project Progress Report (Part 2). 

 

2.3  OJT is conducted on the updating of GIS data, using available GIS data base. 
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Done. See Project Progress Report (Part 2). 

 

2.4 OJT is conducted on hydraulic analysis and pressure management, using available hydraulic 

models. 

Done. See Project Progress Report (Part 2). 
 

2.5 In-room training and OJT on leak detection for the pilot project are conducted with provided 

equipment. 

Done. See Project Progress Report (Part 2). 

 

2.6  In-room training and OJT on repairing leaking pipes and installing service connection for 

the pilot project are conducted. 

Done. See Project Progress Report (Part 2). 

 

2.7  In-room training and OJT on meter reading, billing, and customer services for the pilot 

project are conducted. 

Done. See Project Progress Report (Part 2). 

 

2-8 Training materials on NRW are reviewed and updated. 

As part of the activity 3.18 for Output 3, a team was established for the preparation of a manual of the 

pilot project and the team began the preparation in the end of January 2019. The team is expected to 

compile the manual based on the various training materials used in the Output 2 activities and adding 

the methods of activities practiced in the Output 3 pilot project to those materials. The revision of the 

training materials is part of the manual preparation. 

 

2-9  Based on feedback of Activities from 2-5 to 2-8, training programs are developed and 

training courses are planned. 

The Support Service Department (SSD) is responsible for the planning of training in WASAC. The 

training programs to be prepared in this project should be incorporated in the scheme of the training plan 

of entire WASAC. The training on activities based on the above-mentioned manual shall be incorporated 

in the training program of WASAC to disseminate the NRW control technology to all staff members of 

WASAC. The cooperation between the departments responsible for NRW control and SSD shall be 

strengthened for the dissemination of the technology. A practical discussion on the manual shall be 

commenced when its specific contents are beginning to take shape. 
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【Activities of Output 3】 

: WASAC learned how to conduct NRW reduction measures through the implementation of the 

Pilot Project. 

A. Project Preparation 

3-1  The action teams are organized to conduct NRW reduction measures at Pilot Area 1 and 

Area 2. 

Member of the Team were appointed in August 2017. See Project Progress Report (Part 2). 

 

3-2 The action team grasps the current situations of Pilot Area 1 and Pilot Area 2 through 

reviewing available maps, customer ledgers, surveys, and other necessary means. 

Done. See Project Progress Report (Part 2). 

 

3-3 The action team plans and schedules the implementation of the pilot project for Pilot Area 1 

and Pilot Area 2. 

The implementation plan and implementation schedule have been formulated for Pilot Areas 1 and 2. 

This is as shown in the Work Plan produced in Phase 1 and the beginning of Phase 2. 

The heavy rainfall in May 2018 caused flooding of the Nyabugogo River, which damaged the water 

supply pipeline from Nzove Purification Plant. WASAC began the repair of the pipeline and completed 

it on June 23, 2018. Because the water supply from the alternative water source during the repair period 

was not stable, water rationing was frequently put in place. This water rationing delayed the progress of 

the project activities and the schedule for the implementation of the pilot activities was revised in the 

end of June. 

The implementation schedule was also revised in accordance with the outcome of the third and fourth 

SC meetings (on August 28, 2018 and May 22, 2019, respectively). 

 

3-4  The action team hydraulically isolates Pilot Area 1 and Area 2, and installs flowmeters and 

pressure gauges at the inlets of the Pilot Area 1and 2. 

The positional coordinate data of customer POCs were collected with mobile GPS receiver in the on-

site customer POC number survey. POC positional maps were created by superimposing the collected 

coordinate data on Google Maps-based GIS distribution pipe maps. The hydraulic isolation in each area 

and each subzone of the area were confirmed on the POC positional maps to finalize the boundaries of 

the areas and subzones. The POC lists and POC positional maps were revised during this confirmation 

work. 

See Project Progress Report (Part 2). 
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3-5 The action team establishes the baseline NRW rate of Pilot Area 1 and Area2 

Done. See Project Progress Report (Part 2). 

Area1: Baseline: Mean value of June, July 2017. NRW Rate is: 37.3% 

Area2: Baseline: Mean value of March, April 2018. Original: 68.4% 

 

B.  Activity of the Pilot Area 

3-6 The action team conducts measures for reducing "Apparent Losses" indicated by the water 

balance of International Water Association (IWA) for Pilot Area 1 and Area 2. 

Area1:  The existing 327 customer meters were replaced with the new one by the result of on-site meter 

test (total surveyed 1,172). 

Area2: General meter visual inspection for all customers 1,703 was conducted. In this, 135 were replaced 

by the result of on-site meter test. 

 

3-7 The action team measures NRW after conducting Activity 3-6 and examines its 

effectiveness 

Area1: Effect was evaluated on three comparisons cases of before and after replacement.  1. Total meter 

error , 2. Consumption volume of replaced meters. 

Area 2:  The result of meter test shows that the effect of meter replacement was minus but quite negligible. 

 

3-8, 3-10 The action team conducts measures for reducing surface leakage (visible leakage) and 

underground leakage (invisible leakage). 

Surface leakage is discovered daily during various site surveys (including the meter accuracy surveys, 

questionnaire surveys and hydraulic isolation) and WASAC’s on-site operations. The repair of surface 

leaks is part of the regular maintenance of each branch and water leaks in the pilot areas are repaired by 

the branch responsible for the areas immediately after leaks have been discovered. 

The survey of underground leakage commenced in January 2018. The measurement of minimum night 

flow (Qmnf) was carried out to quantify water leakage and the leakage step test was carried out to 

identify areas with large water leakage.  

The purposes of the Qmnf measurement are: 

① To quantify water leakage to identify leakage points (implement leakage step test), 

② To compare the quantities of water leakage before and after the implementation of leakage 

reduction activities to measure their effectiveness, and 

③  To monitor the quantity of water leakage regularly. 
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3.9, 3.11, 3.13  Measure NRW after conducting Activity 3.8, 3.10, 3.12 and examine its 

effectiveness 

In the analysis of the project effect, the effect of all the activities in the pilot projects and that of 

individual activities on the NRW reduction were evaluated. The effect was evaluated with the following 

four indicators. 

①  Change in NRW rate 

②  Change in the number of the repair 

③  Change in Qmnf 

④  Cost-benefit analysis. 

 

3-12  The Action team conducts measures for reducing high water pressure. 

The activities for the pressure control were discussed in the SC meeting in August 2018 and incorporated 

in the activities of the amended R/D. 

1) Pilot Area 1 

As the water pressure in the distribution pipe at the inflow point in Pilot Area 1 was high (over 10 bars), 

pressure reducing valves (PRVs) were installed in PM2 and PM3 to control the water pressure by 

reducing the pressure in the distribution area. PRVs and pipes that WASAC had in stock were used to 

install the PRVs. The Japanese side undertook the procurement of the pipes required for the PRV 

installation that WASAC did not have in stock and the construction of manholes. 

A survey was conducted on the operating status of the PRV re-installed in PM2 on May 31, 2018. The 

pressure measurement for two days proved that the secondary pressure (P2) had been regulated at 4 bars 

(reduction of approx. 6 bars). Since the completion of the installation of a PRV in PM3 on Sept 18, 2018, 

the high pressure on the primary side (P1) of the PRV has been reduced to 2.5 bars on the secondary 

side (P2), which has been used for distributing water in PM3. 

2) Pilot Area 2  

PRVs had been installed at two locations in the lower reaches in RY1 and a location in the lower reaches 

in RY2 by November 2018. The pressure on the secondary side of PRVs has been adjusted. 

 

3-14 The action team reviews the results from Activities 3-5 to 3-13, and undertakes cost-benefit 

analysis of NRW for each Activity of 3-6, 3-8, 3-10 and 3-12. 

Area 1 : The cost-benefit analysis was done by using dada as of May 2019. 

Area 2 : Not yet 

 

3-15 The action team summaries activities and results from Activities 3-1 to 3-14, prepares the 



PM Form 3-1 Monitoring Sheet Summary 

14 

completion report on the pilot project, and submits it to the management team. 

Not yet. 

 

3-16 The action team holds a workshop and presents the completion report of the pilot project 

prepared by Activity 3-15 to WASAC and other concerned parties. 

Not yet. 

 

3-18 Action team prepares manuals on methods and use of survey equipment learned through 

the implementation of the pilot project, and holds seminars in order to share them with 

WASAC and other concerned parties. 

It was decided to set up the manuals preparation team of the pilot project inside WASAC and prepare 

the manuals in coordination with this team. The manuals preparation meeting (kickoff) is held on 

January 29th, and meetings are held regularly.  

 Purpose: To show all staff the appropriate methods implemented in the pilot project applied to 

each of the NRW reduction activities. 

 Goal of use: Achievement target of 5-year strategic plan 

 User: All WASAC staff 

 Period of use: At the start of each activity 

 How to make: Organize each individual work manual 

 Deadline for preparation: May 2019 

 

3-19. Action team disseminates the manual and use of survey equipment to the activity of whole 

branches. 

Not yet. 

 

【Activities of Output 4】: 

  4 branches in Kigali establish the system to measure NRW rates accurately. 

4-1  Isolation plan of 4 branches prepared by WASAC will be reviewed and revised as necessary.  

Done. See Project Progress Report (Part 2). 

 

4-2 Based on the isolation plan prepared by Activity 4-1, exact locations for the installation of 

electromagnetic flowmeters and pressure gauges are determined by field survey. 

Done. See Project Progress Report (Part 2). 

 

4-3. Electromagnetic flow meters and pressure gauges are procured and installed for isolating 4 
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branches. 

The progress of the procurement is more than one year behind the overall procurement schedule 

described in the Plan of Operation in RD. JICA Headquarters explained the reasons for the slow progress 

and a new procurement schedule to the Director General of DUWSS on April 17, 2018. 

 

4-4. Chambers are constructed as appropriate. 

Construction of the chambers was scheduled to be completed in Phase 1 by outsourcing to a local 

company, but the construction work was delayed due to a delay in equipment procurement by the 

contractor, the effect of flooding of the construction sites during the rainy season, and not determining 

construction locations. The construction continued to be implemented in Phase 2 at 12 locations. 

Table 3.1 Chamber construction progress status (as of end of May 2019) 
No. Progress Phase 

M1, M2, M4, M5, M6, M12, M13, 
M15, M17, M19, and M23 

Completed on May 25, 2017 Phase 1 

M7, M8, M9, M10, M11, M14, M16, 
M18, M20, and M21 

Completed on August 3, 2017 Phase 2 

M22 Completed on October 13, 2017 Phase 2 

M3 Completed on September 10, 2018 Phase 2 

 

The construction M22 and M3 was completed on September 10, 2018 and they were inspected for 

defects on February 20, 2019. After the CEO of WASAC signed a letter of acceptance addressed to JICA 

on February 28, the equipment was handed over to WASAC. M19 and M22 had not been connected to 

water distribution pipelines as of May 31 for reasons attributable to WASAC. 

 

4-5. System input to each of 4 branches is measured. 

A calculation sheet will be prepared for the calculation of the balance between supply and consumption 

of water distributed to the service area of each branch. After the monitoring system has been established, 

the sheet will be used for the recording of amounts of distributed water and calculation of the amount 

water distributed and NRW rate in the service area of each branch. The NRW rates calculated above will 

used for the revision of 5YSP as an indicator for NRW reduction in Kigali. 

 

4-6. Based on the results of Activity 4-5, NRW rates for each branch are calculated and reported. 

The calculation of NRW rate in each branch will be started after construction of the monitoring system.   

 

1-3 Achievement of Output 
1) Plannning Capacity of NRW reduction 
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Pilot projects (Kadobogo of Kacyiru Branch, Ruyenzi of New Nyarugenge Branch) have not yet 

completed. 

Seminar will be planned to take place after preparation of the completion report of the Pilot Project. 

2) Basic knowledge, skills and technique on NRW control 

482 cumulative number of trainees were received training. 

Training programs will prepared after the completion of the pilot project 

3) WASAC learned how to conduct NRW reduction measures though the pilot project 

Pilot Area 1:  12% (Q3 of 2019/20) 

Pilot Area 2:  54% (Q3 of 2019/20) 

Workshop will be planned after evaluation of the Pilot Project 1 & 2. 

Draft of completion report of Area 1 was prepared.  The report of Area 2 will be prepared beginning of 

2020. 

4) 4 branches in Kigali establish the system to measure NRW rates accurately 

・Boundary line for Isolation of 4 branches was decided. 

・Exact locations for the installation of electromagnetic flowmeters were decided.  

・The 23 chambers has been constructed. 

・The tender procedure on procurement and installation of the equipment is delaying. 

 

1-4 Achievement of the Project Purpose 
5YSP was approved by the Board of Directors of April 27, 2018. The MININFRA is aware. 

NRW reduction Branches annual budgets are incorporated in the company NRW reduction budget. In 

the future more specific actions for NRW reduction is needed.  

The impact of NRW reduction in the pilot area is recognized and some activities are being replicated 

outside piloted area. 

 

1-5 Achievement of Overall Goal 

Indicators of PDM for Overall Goal was decided with 25% in the 2nd SC of October 12, 2017 

(36 % on the average of Q3 , 2018/19) 

 

1-6 Changes of Risks and Actions for Mitigation 

No major changes have been seen in the PDM important assumptions; therefore, there was no need to 

carry out special actions for mitigation so far.  
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1-7 Progress of Actions undertaken by JICA 

・ Two project vehicles were provided to the Project for use by JICA Expert Team and CPs in January 

2017.  

・ Procurement of leak detection equipment was procured in July 2017. 

・ Procurement of equipment such as electromagnetic flow meter, pressure gauge and gate valve for 

monitoring system of 4 branches in Kigali is behind the schedule.  

 

1-8 Progress of Actions undertaken by Rwanda side 

・ Appointment of Management Team and Action team 

・ Isolation plan of 4 branches, decision of boundary line between branches. 

・ Concept Note preparation for decision of branch boundary. 

・ Survey and adjustment to decide to points to be construct the chambers. 

・ DMA formation of Pilot Area 1 and Area 2 (installation of valves, adjustment of tertiary pipe) 

・ Preparation of 5-year Strategic Action Plan for NRW reduction. 

・ Joint visit JICA-WASAC of WASAC’s upcountry branches. 

・ Training in Japan 

・ Training in the third Country 

 

1-9 Other remarkable/considerable issues related/affect to the project (such as other 
JICA's projects, activities of counterparts, other donors, private sectors, NGOs etc.) 

None 

 

2. Project challenges  

The issues regarding project implementation and operation and the findings of technical matter are as 

follows. 

2.1 The joint monitoring conducted on May 20, 2019 revealed the following four issues in the 

project at that time. 

・ Slow progress in the achievement of the overall goal, 
・ A need for an action plan specifically designed for each branch for the achievement of the 

project purpose. 
・ A need for further efforts to achieve the target rate of Pilot Project 2, and 
・ Early procurement and installation of the monitoring equipment 
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Table 2.1. Project purposes and outputs (6th Joint Monitoring) 

 

 

The table below shows the issues found in each activity. 

 

 

 

 

Achievement

NRW rate of Kigali city
（year 2022/23 : 25 %)

Indicators of PDM for Overall Goal was decided with 25% in
the 2nd SC of October 12, 2017
( 36.1% on the average of Q3 , 2018/19)

1 5-year Strategic Action Plan for NRW reduction
(5YSP) is approved by the Minister of
Infrastructure.

5YSP was approved by the Board of Directors of April 27,
2018.
The MININFRA is aware.

2 Annual action plan regarding NRW reduction of
each branch is reflected in annual action plan
of WASAC

NRW reduction Branches annual budgets are incorporated in
the company NRW reduction budget. In the future more
specific actions for NRW reduction is needed

3 The management at WASAC recognizes the
effects of NRW reduction, and approves the
budget of each branch for implementing
annual action plan for NRW water reduction

The  impact of NRW reduction in the pilot area is recoganised
and  some activities are being replicated outside pilote area

1.1 5YSP is reviewed and updated, taking into
account of the results of the Pilot Project.

Pilot projects (Kadobogo of Kacyiru Branch, Ruyenzi of New
Nyarugenge Branch )  have not yet completed.

1.2 All the project achievements are shared by
WASAC and other concerned parties by
holding seminars.

Seminar will be planned to take place after preparation of the
completion report of the Pilot Project.

2.1 More than 300 number of trainees receive
training.

About 482 cumulative number of trainees were received
training.

2.2 WASAC human resource development plan
includes training programs prepared by the
project.

Training programs will prepared after the completion of the
pilot project

3.1 NRW rates are reduced at each pilot area as
follows: Pilot Area 1:  from  37% to 20% and
Pilot Area 2 from 68% to 25%.

 Pilot Area 1:  12% (Q3)
 Pilot Area 2:  54% (Q3)

3.2 Action team members share experiences at
workshops regarding implementation of the
pilot projects.

Workshop will be planned after evaluation of the Pilot Project
1 & 2.

3.3 The action team prepares a completion report
of the pilot project.

Completion report will be prepared after evaluation of the
Pilot Project 1 & 2.

4

4 branches in Kigali
establish the system
to measure NRW rates
accurately.

4.1 NRW rate of each branch is periodically
monitored and reported in PIP (Performance
Improvement Plan) every month.

・Boundary line for Isolation of 4 branches was decided.
・Exact locations for the installation of electromagnetic
flowmeters were decided.
・The 23 chambers has been constructed.
・The tender procedure on procurement and installation of the
equipment is delaying.

WASAC learned how
to conduct NRW
reduction measures
through the
implementation of the
Pilot Project.

3

Overall Goal
 WASAC conducts NRW
reduction measures as
planned for Kigali city.

Project Purpose

 WASAC's capacity is
enhanced to conduct NRW
reduction measures as
planned for Kigali city.

Outputs

1
Planning capacity of
NRW reduction of
WASAC is enhanced.

Basic knowledge, skills
and technique on
NRW control are
acquired by WASAC.

2

Narrative Summary Verifiable Indicators
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Table 2.2. Achievements and issues in the project activities and countermeasures against the issues  

(6th Joint Monitoring) 

 

 

 

Achievements Issue Countermeasures
Output 1: Planning capacity of NRW reduction of WASAC is enhanced.

1.4

The management team undertakes inventory
surveys in order to identify facilities
improvement necessary to conduct methods
and procedures proposed by Activity 1-3.

The inventory surveys is being updated.
So far , this inventory shows that some
facilities  (floater valves  , PRVs ) requires
replacement/installation .

complexity of the task  to all WASAC
infractructures

Completion of the survey and replacement
of defected or missing  equipement

1.8

WASAC secures budget in accordance with
the priorities of Activity 1-7 for the next fiscal
year.

Most of the activities for NRW reduction
fall under the regular budget (Utility
Budget and OPEX)

Branch annual action plan and budget
doesn’t yet clearly include specific action
for the implementation of the 5YSP

Branches annual budgets are incorporated
in the company budget. Some activities
align with 5YSP implementation are also
being considered.  In the future more
specific branches action plan and budget is
needed.

1.12

The management team drafts the revised
New Connection Policy and a Standard
Enforcement Policy. In addition, the
management team will facilitate training and
monitoring of standard compliancy of pipes
with the existing pipe standards.

Done by WASAC utility due to the
emergency to comply with the regulatory
agency ( RURA)

Output 2:Basic knowledge, skills and technique on NRW control are acquired by WASAC.

2.2
Training on NRW management is conducted
for the management team and WASAC
management as necessary.

2.3
OJT is conducted on the updating of GIS data,
using available GIS data base.

2.4
OJT is conducted on hydraulic analysis and
pressure management, using available
hydraulic models.

2.5
In-room training and OJT on leak detection
for the pilot project are conducted with
provided equipment.

Done
Capacity Assessment of the new knowledge
acquired through training has not yet been
conducted

This will be done after the completion of
the pilot project.

2.6

In-room training and OJT on repairing leaking
pipes and installing service connection for
the pilot project are conducted.

2.7
In-room training and OJT on meter reading,
billing, customer services for the pilot project
are conducted.

Output 3:  WASAC learned how to conduct NRW reduction measures through the implementation of the Pilot Project.

A. Preparation
B. Activity of Pilot Area 1 Kadobogo

3.10

The action team conducts measures for
reducing underground leakage (invisible
leakage). Done

Some leak detection  equipments not
appropriate for the majority of the existing
water network condition (lack of some
facilities such as valves, etc.)

use those equipement efficiently where
they can be applied  mote training on
sophesticated one

3.14

The action team reviews the results from
Activities 3-5 to 3-13, and undertakes cost-
benefit analysis of NRW for each Activity of
3-6, 3-8, 3-10 and 3-12. Done

The cost- benefit analysis not yet
completed .  There is worry of
soustainability after the end of the  project
.

cost benefit analysis will be completed
after the completion of the pilot area 2. For
the soustainability of NRW reduction in the
pilot area 1,  WASAC should ensure  the
availability of necessary budget for the
continuation of routine activities within the
pilot area

Calculation of Amount of NRW and NRW rate
in the DMA Done

C. Activity of Pilot Area 2 Ruyenzi

3.14

The team reviews the results of Activities,
and undertakes cost-benefit analysis of NRW
for each Activity. Not yet

The target is not yet reached, poor quality
of pipes and high pressure still the main
cause of not yet reaching the target (25%).

Continue NRW reduction in this pilot with
more attention. The activities such as
pressure  control , leakages survey and
pipe replacement should continue in the
year 4

Activities
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2.2 Extension of activities outside the pilot areas 

It is considered necessary to extend the outputs (facilitate the implementation) of the activities 

implemented up to the third year in the service area of WASAC in the fourth year. WASAC requested 

JICA to implement the following three activities for the extension in the fourth SC meeting in May 2019. 

It is necessary to implement these activities steadily to establish a foothold for the extension. The 

extension of the activities mentioned below to the branches other than those in the pilot project areas 

will be facilitated for the achievement of the project purpose and overall goal. 

1) Functional survey of reservoirs and pressure reducing tanks (Output 1-4) 

After the existing reservoirs and pressure reducing tanks have been inspected, some of the 

malfunctioning ones will be repaired (with the installation of floater valves). 

2) Water pressure control (Output 1-11) 

Measures to control water pressure (i.e., installation of PRVs and replacement of water supply and 

distribution pipes) will be implemented at multiple sites in areas where the training on water pressure 

control is expected to have a large effect. 

3) Procurement of portable test meters (Output 1-11) 

Twelve sets of test meters will be procured for the six branches in Kigali. 

2.3 Updating of 5YSP (Output 1-13) 

Updating the contents is now required in order to reflect the lessons learned from the activities of the 

Pilot Project, etc. in the implementation program. Meanwhile, NRW reduction activities are being 

implemented by 20 branches, but it is necessary that each branch formulate specific implementation 

activities planned, and establish a budget plan.  

Output 4: 4 branches in Kigali establish the system to measure NRW rates accurately.

4.3
Electromagnetic flow meters and pressure
gauges are procured and installed for
isolating 4 branches.

not yet done Delay of procurement of equipment of the
monitoring system.

JICA should speed up the procurement
process.

4.5
System input to each of 4 branches is
measured.

not yet done Delay of procurement of equipment of the
monitoring system

JICA should speed up the procurement
process.

General
Awareness of the NRW activities

In progress
this is a continous process wich can not be
completed at once

need  to continue awareness campaign

Achievements Issue Countermeasures
Equipment Handover to WASAC Done None None

Training in Japan  (15 Persons) Done None None

In-country/Third country Training (2 persons) Done None None

Inputs 
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2.4 Organizational capacity development for the implementation of NRW reduction activities 

(Output 1-6) 

It is considered necessary to improve the organizational capacities of WASAC in the monitoring and 

analysis of NRW data, preparation of plans for activities, analysis of customer data, maintenance of 

meters, implementation of measures against the high water pressure and leakage survey and detection. 

It is necessary to transfer the technology for the calculation and analysis of NRW rates to the staff 

members of WASAC in charge of the calculation of NRW rates and NRW data analysis. As WASAC 

has not recruited new staff members, the technology transfer is to be implemented in the current 

organizational structure for the time being. It is considered natural that WASAC staff members enhance 

the awareness of the need for organizational capacity development by themselves during the technology 

transfer. 

The JICA expert has calculated the monthly NRW rates using the data of the billed water consumption 

in the commercial database system and measurements of the quantity of water distributed in the pilot 

areas and analyzed the rates. The NRW Department was to recruit a staff member for the data analysis, 

the department does not even have a concrete plan for the recruitment. A method to incorporate the data 

of new customers into the calculation of NRW rates (or to give DMA codes to the new customer data) 

is yet to be prepared. 

2.5 Manual preparation 

A manual will be prepared based on the results of the project activities, for use as a tool for 

disseminating the NRW reduction activities within WASAC.  WASAC formed a manual preparation 

team in the end of January and the team is preparing the manual. The team is expected to complete the 

preparation in July. 

2.6 Monitoring system construction 

A system (system for monitoring the quantities of water distributed) for measuring the NRW rate in 

each of the branches in Kigali shall be constructed. The procurement by JICA is a half year behind the 

procurement schedule revised at the third SC meeting in August 2018 (held during the visit of a JICA 

monitoring mission). An explanation was presented and a M/M was concluded on the rescheduling of 

the procurement in the fourth SC meeting. It is essential to take measures to facilitate the procurement 

and installation. 

NRW rates are to be calculated with the data of the quantities of water distributed collected in the 

system. Microsoft Excel will be used for the calculation. As there will be only three months between the 
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completion of the installation in the revised schedule and the conclusion of the project in June 2020, the 

training on the measurement after the completion of the construction of the system will have to be 

implemented in the form of intensive training to be completed in this short period. The final decision on 

the time of the installation will be made in the fifth SC meeting scheduled for October 2019. 

2.7 Cross-organizational activities in WASAC 

It is important that awareness of the NRW activities be shared throughout the whole organization of 

WASAC. Depending on the department, there is a tendency towards low awareness of participation in 

the Project due to being busy with day-to-day work. The actions of the management team and the project 

monitoring need to be more active. 

 

3. Delay of Work Schedule and/or Problems 

The installation of the equipment of the monitoring system is scheduled to be completed by March 2020. 

No further delay in the installation will be tolerated. 

 
II. Project Monitoring Sheet I & II   
 
As attached. 
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Project Title: Project for Strengthening Non-Revenue Water (NRW) Control in Kigali City Water Network

Implementing Agency: WASAC

Target Group:WASAC staff engaged in Non-Revenue Water reduction

Period of Project:2020/7/30

Project Site: 6 Branches in Kigali city（Kacyiru, Nyamirambo, Gikondo, Nyarugenge, Remera and Kanombe ） Model Site: 

Important Assumption Achievement

NRW rate of Kigali city
（year 2022/23 : 25 %)

Annual report of WASAC The Government policy on
NRW remains as highly
prioritized.

Indicators of PDM for Overall Goal was decided with
25% in the 2nd SC of October 12, 2017
( 36 % on the average of Q3 , 2018/19)

1 5-year Strategic Action Plan for NRW
reduction is approved by the Minister of
Infrastructure.

1 5-year Strategic Action Plan for NRW
reduction approved by the Minister of
Infrastructure

The non-revenue water
section at WASAC is not
subject to large scale
reorganization.

5YSP was approved by the Board of Directors of April
27, 2018.
The MININFRA is aware.

2 Annual action plan regarding NRW
reduction of each branch is reflected in
annual action plan of WASAC

2 Annual action plan of WASAC WASAC staff do not resign
after training by the Project.

NRW reduction Branches annual budgets are
incorporated in the company NRW reduction budget. In
the future more specific actions for NRW reduction is
needed.

3 The management at WASAC
recognizes the effects of NRW
reduction, and approves the budget of
each branch for implementing annual
action plan for NRW water reduction

3 Budget of WASAC Large scale natural disaster
dose not occur.

The  impact of NRW reduction in the pilot area is
recognized and  some activities are being replicated
outside piloted area.

1 Planning capacity of NRW reduction of WASAC is enhanced. 1-1 5 year Strategic Action plan is reviewed
and updated, taking into account of the
results of the Pilot Project.

1-1 Records of the project Pilot projects (Kadobogo of Kacyiru Branch, Ruyenzi of
New Nyarugenge Branch )  have not yet completed.

1-2 All the project achievements are
shared by WASAC and other
concerned parties by holding seminars.

1-2 Records of the project Seminar will be planned to take place after preparation
of the completion report of the Pilot Project.

2 Basic knowledge, skills and technique on NRW control are acquired
by WASAC.

2-1 More than 300 number of trainees
receive training.

2-1 Records of the project 482 cumulative number of trainees were received
training.

2-2 WASAC human resource development
plan includes training programs
prepared by the project.

2-2 Records of the project Training programs will prepared after the completion of
the pilot project

3 WASAC learned how to conduct NRW reduction measures through
the implementation of the Pilot Project.

3-1 NRW rates are reduced at each pilot
area as follows: Pilot Area 1:  from
37% to 20% and Pilot Area 2 from
68% to 25%.

3-1 Records of the project

 Pilot Area 1:  12% (Q3)
 Pilot Area 2:  54% (Q3)

3-2 Action team members share
experiences at workshops regarding
implementation of the pilot projects.

3-2 Records of the project Workshop will be planned after evaluation of the Pilot
Project 1 & 2.

3-3 The action team prepares a completion
report of the pilot project.

3-3 Survey plans for locations outside the
pilot project

Workshop will be planned after evaluation of the Pilot
Project 1 & 2.

4 4 branches in Kigali establish the system to measure NRW rates
accurately.

4-1 NRW rate of each branch is
periodically monitored and reported in
PIP (Performance Improvement Plan)
every month.

4-1 Records of the project ・Boundary line for Isolation of 4 branches was decided.
・Exact locations for the installation of electromagnetic
flowmeters were decided.
・The 23 chambers has been constructed.
・The tender procedure on procurement and installation
of the equipment is delaying.

Overall Goal
 WASAC conducts NRW reduction measures as planned for Kigali city.

Project Purpose

 WASAC's capacity is enhanced to conduct NRW reduction measures as
planned for Kigali city.

Outputs

Project Monitoring Sheet I 　（Revision of　Project Design Matrix）

Version 6

Dated May 20, 2019

Narrative Summary Objectively Verifiable Indicators Means of Verification
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Pre-Conditions
1-1 A management team is organized to prepare 5-year Strategic Plan

(5YSP) for NRW reduction.
1-2 The management team assesses  NRW reduction measures

currently conducted by WASAC for Kigali city and other secondary
cities (14 branches outside Kigali city), and identifies problems.

1 Experts Dispatch 1 Counterpart

1-3 Based on the problems identified by Activity 1-2, the management
team proposes methods and procedures to conduct NRW reduction
measures by WASAC in the future.

Chief Adviser／Non-Revenue Water
management Project Director

1-4 The management team undertakes inventory surveys in order to
identify facilities improvement necessary to conduct methods and
procedures proposed by Activity 1-3.

Non-Revenue Water reduction
planning Project Manager

1-5 Based on the results of Activity 1-3 and 1-4, the management team
prepares a draft of the 5YSP. GIS Management team members

1-6 The management team identifies organizational and institutional
changes necessary to conduct methods and procedures proposed
by Activity 1-3 and prepares a report.

Hydraulic analysis Action team members

1-7 The management team prioritizes and schedules the conducts of
specific actions of 5YSP. Leak detection Other counterparts

1-8 WASAC secures budget in accordance with the priorities of Activity
1-7 for the next fiscal year.

Pipe repairing and service pipe
connection

1-9 The management team prepares the 5YSP on NRW reduction that
summarizes the achievements from Activities 1-1 to 1-7. ICT

1-10 The management team holds seminars and presents 5YSP for
NRW reduction (Activity 1-8) for WASAC and other concerned
parties.

1-11 The management team facilitates implementation and the
monitoring of the 5YSP.

1-12 The management team drafts the revised New Connection Policy
and a Standard Enforcement Policy. In addition, the management
team will facilitate training and monitoring of standard compliancy of
pipes with the existing pipe standards.

1-13 The management team reviews 5YSP for NRW reduction, updates
it as necessary, and secures the budget for the next fiscal year. 2 Training 2 Facilities

1-14 Seminars are organized to present all the achievements of the
project for WASAC and other concerned parties. Training in Japan

Office space for Japanese experts (about
7 experts) at WASAC, office furniture,
internet connections

2-1 Training materials on NRW control are prepared. Training in the 3rd country Training room with the capacity of about
20 persons

2-2 Training on NRW management is conducted for the management
team and WASAC management as necessary.

Space for training on pipe repair and
service pipe connection（40㎡）

2-3 OJT is conducted on the updating of GIS data, using available GIS
data base. 3 Equipment provision Store house for equipment

2-4 OJT is conducted on hydraulic analysis and pressure management,
using available hydraulic models.

Equipment for training on pipe repair
and service pipe connection

2-5 In-room training and OJT on leak detection for the pilot project are
conducted with provided equipment. Gate valve, flow meter, and customer

meter for Pilot Project 3 Local cost

2-6 In-room training and OJT on repairing leaking pipes and installing
service connection for the pilot project are conducted. Leak detection equipment

Cost for administering the Project
(utilities for experts offices, internet
services)

2-7 In-room training and OJT on meter reading, billing, customer
services for the pilot project are conducted. Equipment for survey (Mobile GPS

etc.)

Cost for import tax, value added tax,
customs, storage, inland transportation,
and others for importing project
equipment

2-8 Training materials on NRW are reviewed and updated. Pipes and related fittings for service
pipe replacement in Kadobogo

Cost for operation and maintenance of
project equipment

2-9 Based on feedback of Activities from 2-5 to 2-8, training programs
are developed and training courses are planned. PRV fittings in pilot area

Cost for overtime work, transportation,
accommodation and allowance for
WASAC staff

3-1 An action team is organized to conduct NRW reduction measures
at Pilot Area 1 and Aria 2.

Electromagnetic flow meter and
pressure gauge and gate valve for
isolating 4 branches in Kigali

3-2 The action team grasps the current situations of Pilot Area 1 and
Area 2 through reviewing available maps, customer ledgers,
surveys, and other necessary means.

Vehicles and photocopy for Japanese
experts

3-3 The action team plans and schedules the implementation of the
pilot project for Pilot Area 1 and Area 2. 4 Facility provision

3-4 The action team hydraulically isolates Pilot Area 1 and Area 2, and
installs flow meters and pressure gauges at the inlets of the Pilot
Area 1 and Area 2.

Chambers (4) for  Pilot areas

3-5 The action team establishes the baseline NRW rate of Pilot Area 1. Chambers (23) for Equipment
Monitoring System

3-6 The action team conducts measures for reducing "Apparent
Losses" indicated by the water balance of International Water
Association (IWA) for Pilot Area 1.

3-7 The action team measures NRW after conducting Activity 3-6 and
examines its effectiveness.

3-8 The action team conducts measures for reducing surface leakage
(visible leakage).

3-9 The action team measures NRW after conducting Activity 3-8 and
examines their effectiveness.

3-10 The action team conducts measures for reducing underground
leakage (invisible leakage).

3-11 The action team measures NRW after conducting Activity 3-10 and
examines their effectiveness.

3-12 The action team conducts measures for reducing high water
pressure.

3-13 The action team measures NRW after conducting Activity 3-12 and
examines their effectiveness.

3-14 The action team reviews the results from Activities 3-5 to 3-13, and
undertakes cost-benefit analysis of NRW for each Activity of 3-6, 3-
8, 3-10 and 3-12.

3-15 The action team summaries activities and results from Activities 3-1
to 3-14, prepares the completion report on the pilot project for Pilot
Area 1, and submits it to the management team.

3-16 The action team holds a workshop and presents the completion
report of the pilot project prepared by Activity 3-15 to WASAC and
other concerned parties.

3-17 Action team conducts activities from Activities 3-5 to 3-16 at Pilot
Area 2.

3-18 Action team prepares manuals on methods and use of survey
equipment learned through the implementation of the pilot project,
and holds seminars in order to share them with WASAC and other
concerned parties.

3-19 Action team disseminates the manual and use of survey equipment
to the activity of whole branches.

4-1 Isolation plan of 4 branches prepared by WASAC will be reviewed
and revised as necessary.

4-2 Based on the isolation plan prepared by Activity 4-1,  exact locations
for the installation of electromagnetic flow meters and pressure
gauges are determined by field survey.

4-3  Electromagnetic flow meters and pressure gauges are procured
and installed for isolating 4 branches.

4-4 Chambers are constructed as appropriate.
4-5 System input to each of 4 branches is measured.

4-6 Based on the results of Activity 4-5, NRW rates for each branch are
calculated and reported.

The Japanese Side The Rwanda Side

GIS data should continue
to be updated

InputsActivities 
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Project Title: Project for Strengthening Non-Revenue Water Reduction in Kigali City Water Network
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Equipment

Training in Japan

In-country/Third country Training

Activities
Sub-Activities

Output 1: Planning capacity of NRW reduction of WASAC is enhanced.7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6

Plan 

1.13
The management team reviews 5YSP for
NRW reduction, updates it as necessary, and
secures the budget for the next fiscal year.

Plan 

In Process None
Actual

1.12

The management team drafts the revised New
Connection Policy and a Standard
Enforcement Policy. In addition, the
management team will facilitate training and
monitoring of standard compliancy of pipes
with the existing pipe standards.

Plan Done by WASAC utility due to
the emergency to comply with
the regulatory agency (RURA)

Actual

1.11
The management team facilitates
implementation and the monitoring of the
5YSP.

Plan Monitoring team (5 persons)
were officially appointed by
CEO on September 3, 2018.
Monitoring was conducted for
2018/19 Q1,Q2 and Q3 by
monthly report.

None
Actual

1.10
The management team holds seminars and
presents 5YSP for NRW reduction (Activity 1-
8) for WASAC and other concerned parties.

Plan 5YSP was shared at the SC on
October 12, 2017. Approved
5YSP  by both management and
BoD. Explained at each Branch
from April to July 2018.
Workshop was held on July 19,
2018

None
Actual

1.9
The management team prepares the 5YSP on
NRW reduction that summarizes the
achievements from Activities 1-1 to 1-7.

Plan 5YSP was officially approved
by the Board of Directors on
April 27, 2018. None

Actual

1.8
WASAC secures budget in accordance with
the priorities of Activity 1-7 for the next fiscal
year.

Plan Most of the activities for NRW
reduction fall under the regular
budget (Utility Budget and
OPEX)

Branch annual action plan and
budget doesn’t yet clearly
include specific action for the
implementation of the 5YSP

Branches annual budgets are incorporated
in the company budget. Some activities
align with 5YSP implementation are also
being considered.  In the future more
specific branches action plan and budget is
needed.

Actual

1.7
The management team prioritizes and
schedules the conducts of specific actions of
5YSP.

Plan A yearly implementation
schedule for each specific
actions and its priority were
prepared.

None None
Actual

1.6

The management team identifies
organizational and institutional changes
necessary to conduct methods and
procedures proposed by Activity 1-3 and
prepares a report.

Plan The organization recognized the
importance of the organizational
change and the structure is
under review by senior
management

None
Actual

1.5
Based on the results of Activity 1-3 and 1-4,
the management team prepares a draft of
5YSP

Plan Draft Final report of 5YSP was
approved at the second SC on
Oct. 12, 2017

None
Actual

1.4

The management team undertakes inventory
surveys in order to identify facilities
improvement necessary to conduct methods
and procedures proposed by Activity 1-3.

Plan The inventory surveys is being
updated. So far , this inventory
shows that some facilities
(floater valves  , PRVs ) requires
replacement/installation .

Complexity of the task  to all
WASAC infrastructures.

Actual

1.3

Based on the problems identified by Activity 1-
2, the management team proposes methods
and procedures to conduct NRW reduction
measures by WASAC in the future.

Plan Discussion in a series of
Workshops. Framework of
Action Plan was approved in the
seminar on May 29, 2017

None
Actual

1.2

The management team assesses  NRW
reduction measures currently conducted by
WASAC for Kigali city and other secondary
cities (14 branches outside Kigali city), and
identifies problems.

Plan Questionnaire survey, Site visit
survey for Branches. Discussion
in a series of Workshops.
Assessment of root causes of
identification problems.

None
Actual

ⅠⅢ

Members of the Team were
appointed in August 2016.
Some change in September
2017.

None
Actual

Ⅰ ⅡⅡ Ⅳ

1.1
A management team is organized to prepare
5-year Strategic Plan (5YSP) for NRW
reduction.

Plan 

Ⅳ Ⅰ Ⅱ

3rd Year (18/19) 4th Year (19/20)
Achievements Issue

Actual Ⅰ Ⅱ Ⅲ Ⅳ Ⅲ

Actual

Ⅳ Ⅲ

Actual

Plan 1st Year (16/17) 2nd Year (17/18)

15 persons will be trained in Japan (5, 5, 5)
Plan 

Done

2 persons will be trained in Kenya
Plan 

Done

Lot 8: Vehicles and photocopy for Japanese experts Plan Not yet handed over This will be handed over at the
end of the ProjectActual

Lot 6: PRV fittings in Pilot area Plan Handed over on Feb. 28, 2019Actual
Lot 7: Isolation of 4 Branches (Electromagnetic flow meter,
pressure gauge and gate valve)

Plan Not yet procured Re-bidding procedure by JICA
is in processActual

Lot 4: Equipment for survey (Mobile GPS, Potable Test meter
etc.)

Plan 
Handed over on Feb. 28, 2019Actual

Lot 5: Pipe and related fittings for service pipe replacement in
Kadobogo

Plan Handed over on Feb. 28, 2019Actual

Lot 2: Pilot Projects (Gate valve, flow meter, and customer meter)
Plan 

Handed over on Feb. 28, 2019Actual
Lot 3: Leak Detection Equipment (Ultrasonic flow meter, data
logger, Leak noise correlator, etc.)

Plan 
Handed over on Feb. 28, 2019Actual

Lot 1: Equipment for training on pipe repair and service pipe
connection

Plan Handed over on Feb. 28, 2019Actual

Information and Communication Technology: ICT (Brouwer)
Plan 

Actual

Long Term Expert (Mayusumi)
Plan 

Actual

Pipe Repairing and Service Connection（1）(Momozono)
Plan 

Actual

Pipe Repairing and Service Connection（2）(Takashima)
Plan 

Actual

Hydraulic Analysis (Ooe)
Plan 

Actual

Leak Detection (Takahashi)
Plan 

Actual

NRW Reduction Plan 2（2）(Tsutsui)
Plan 

Actual

Geographic Information System: GIS (Horishita)
Plan 

Actual

NRW Reduction Plan 1（2）(Yoda)
Plan 

Actual

NRW Reduction Plan 2（1）(Toyoda)
Plan 

Actual

Adviser/Non-Revenue Water Management (Higuchi)
Plan 

Actual

NRW Reduction Plan 1（1）(Suzuki/Yamaguchi/Toyoda)
Plan 

Actual

Expert

Chief Adviser/Non-Revenue Water Management (Otani)
Plan 

Actual

4th Year (19/20)
Actual Ⅰ Ⅱ Ⅲ Ⅳ Ⅲ ⅣⅠ ⅡⅡ Ⅲ Ⅳ

              Project Monitoring Sheet II (Revision of Plan of Operation)

Inputs 
Ⅲ Ⅳ Ⅰ Ⅱ

Plan 1st Year (16/17) 2nd Year (17/18) 3rd Year (18/19)
Ⅰ

Countermeasures

None

None

None

Completion of the survey and replacement
of defected or missing  equipment

None

None

None

None

None

None

Seminars are organized to present all the

None None

Remarks
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Achievements Issue Countermeasures

Achievements Issue Countermeasures

A. Preparation 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6

B. Activity of Pilot Area 1 Kadobogo

3.12
The action team conducts activities  for
reducing high water pressure.

C. Activity of Pilot Area 2 Ruyenzi 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6

The action team conducts activities for
Plan 

Plan General meter visual inspection
for all customers 1,703 was
conducted.
 In this, 135 were replaced by
the result of on-site meter test.

Actual

3.7
The action team measures NRW after
conducting Activity 3-6 and examines its
effectiveness.

Plan The result of meter test shows
that the effect of meter
replacement was minus but
quite negligible.

Actual

None

3.5 The action team establishes the baseline
NRW rate of Pilot Area 2.

Plan Baseline: Mean value of March,
April 2018
 Original: 68.4%

None
Actual

3.6

The action team conducts measures for
reducing "Apparent Losses" indicated by the
water balance of International Water
Association (IWA) for Pilot Area 2.

3.16

The action team holds a workshop and
presents the completion report of the pilot
project prepared by Activity 3-15 to WASAC
and other concerned parties.

Plan 

Not yet None
Actual

3.15

The action team summaries activities and
results from Activities 3-1 to 3-14, prepares
the completion report on the pilot project for
Pilot Aria 1, and submits it to the management
team.

Plan 

Not yet None
Actual

3.13

The action team measures NRW after
conducting Activity 3-12 and examines their
effectiveness.

The proof measurement of the
PRV effect was performed.
Qmnf in stage adjustment of
PRV pressure  was measured.
Also, Qmnf before and after
setting PRV was compared.

None

3.14

The action team reviews the results from
Activities 3-5 to 3-13, and undertakes cost-
benefit analysis of NRW for each Activity of 3-
6, 3-8, 3-10 and 3-12.

Plan 

Done

The cost- benefit analysis not
yet completed. There is worry of
sustainability after the end of
the  project .

Actual

3.11 The team measures NRW after conducting
Activity 3-10 and examines their effectiveness.

Plan 

Done None
Actual

3.10
The action team conducts measures for
reducing underground leakage (invisible
leakage).

Plan 

Done

Some leak detection  equipment
not appropriate for the majority
of the existing water network
condition (lack of some facilities
such as valves, etc.)

Actual

3.9
The action team measures NRW after
conducting Activity 3-8 and examines their
effectiveness.

Plan 

Done None
Actual

3.8 The action team conducts measures for
reducing surface leakage (visible leakage).

Plan In process as daily routine work
of Branch office

None
Actual

3.7
The action team measures NRW after
conducting Activity 3-6 and examines its
effectiveness.

Plan Effect was evaluated on three
comparisons cases of before
and after replacement.  1. Total
meter error , 2. Consumption
volume of replaced meters.

None
Actual

3.6

The action team conducts measures for
reducing "Apparent Losses" indicated by the
water balance of International Water
Association (IWA) for Pilot Area 1.

Plan The existing 327 customer
meters were replaced with the
new one by the result of on-site
meter test (total surveyed
1,172).

None
Actual

3.5 The action team establishes the baseline
NRW rate of Pilot Area 1.

Plan Baseline: Mean value of June,
July 2017
NRW Rate is: 37.3% None

Actual

3.4

The action team hydraulically isolates Pilot
Area 1 and Area 2, and installs flow meters
and pressure gauges at the inlets of the Pilot
Area 1 and Area 2.

Plan Flow meters and pressure
gauges were installed in the
meter chambers by May 2017. None

Actual

Actual

3.3
The action team plans and schedules the
implementation of the pilot project for Pilot
Area 1 and Area 2.

Plan 

Done None
Actual

An action team is organized to conduct NRW
reduction measures at Pilot Area 1 and Aria 2.

Plan Member of the Team were
appointed in August 2017 None

Actual

3.2

The action team grasps the current situations
of Pilot Area 1 and Area 2 through reviewing
available maps, customer ledgers, surveys,
and other necessary means.

Plan 

Done None

2.9
Based on feedback of Activities from 2-5 to 2-
8, training programs are developed and
training courses are planned.

Plan 
Not yet None

Actual

2.7
In-room training and OJT on meter reading,
billing, customer services for the pilot project
are conducted.

Plan 

Actual

2.8 Training materials on NRW are reviewed and
updated.

Plan 

Actual

Plan 

Actual

2.6
In-room training and OJT on repairing leaking
pipes and installing service connection for the
pilot project are conducted.

Plan 

Actual

Plan 
Actual

2.4
OJT is conducted on hydraulic analysis and
pressure management, using available
hydraulic models.

Plan 

Actual

2.5
In-room training and OJT on leak detection for
the pilot project are conducted with provided
equipment.

2.2
Training on NRW management is conducted
for the management team and WASAC
management as necessary.

Plan 

Actual

2.3 OJT is conducted on the updating of GIS data,
using available GIS data base.

Not yet None
Actual

Output 2:Basic knowledge, skills and technique on NRW control are acquired by WASAC.

2.1 Training materials on NRW control are
prepared.

Plan 
Done None

None

None

Actual

None

Actual

1.14
Seminars are organized to present all the
achievements of the project for WASAC and
other concerned parties.

None

None

None

None

In process same as Activity 3.18

Output 3:  WASAC learned how to conduct NRW reduction measures through the implementation of the Pilot Project.

3.1

None

None

None

None

Plan 

Plan PRVs are set at PM2 and PM3
in October, 2018. Manholes
were constructed with concrete
block.

None
Actual

None

None

Use those equipment efficiently where  they
can be applied  mote training on
sophisticated one.

None

None

None

Cost benefit analysis will be completed
after the completion of the pilot area 2. For
the sustainability of NRW reduction in the
pilot area 1,  WASAC should ensure  the
availability of necessary budget for the
continuation of routine activities within the
pilot area.

None

None

None

None

None

None

Done

Capacity Assessment of the
new knowledge acquired
through training has not yet
been conducted

This will be done after the completion of
the pilot project.

Procurement of Equipment and Construction of Chamber
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D. Manual and Seminar

Achievements Issue Countermeasures

23 meter chambers have been
constructed

7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6

Actual

Public Relations

Seminars and Workshops Plan 

Progress Report Plan 
Actual

Project Completion Report Plan 
Actual

Reports/Documents
Inception Report Plan 

Actual

Joint Monitoring Plan 
Actual

Post Monitoring Plan 
Actual

Submission of Monitoring Sheet 
Plan 

Actual

Monitoring Mission from Japan Plan In May 2019 by JICA HQActual

Steering Committee
Plan SC was held on August 28,

2018.  May 22, 2019Actual

Set-up the Detailed Plan of Operation Plan 
Actual

Monitoring
Ⅳ Ⅰ Ⅱ Ⅲ

2nd Year (17/18) 3rd Year (18/19) 3rd Year (18/19)
Ⅱ Ⅲ ⅣⅣ Ⅰ

Remarks
Ⅱ Ⅲ Ⅳ Ⅰ

Duration / Phasing Plan 
Actual

Monitoring Plan
Plan 1st Year (16/17)

Actual Ⅰ Ⅱ Ⅲ

Delay of procurement of
equipment of the monitoring
system.Actual

4.6
Based on the results of Activity 4-5, NRW
rates for each branch are calculated and
reported.

Plan 

Schedule is delay. Ditto
Actual

4.4 Chambers are constructed as appropriate.

4.5 System input to each of 4 branches is
measured.

Plan 

No yet done

4.3
Electromagnetic flow meters and pressure
gauges are procured and installed for isolating
4 branches.

Plan  JICA HQ  decided to carry out
a re-tender after the process
failed in JICA- Rwanda . JICA
HQ  is now in process of bid
preparation.

Delay of procurement of
equipment of the monitoring
system.

Actual

4.2

Based on the isolation plan prepared by
Activity 4-1,  exact locations for the installation
of electromagnetic flow meters and pressure
gauges are determined by field survey.

Plan 

Done None
Actual

Output 4: 4 branches in Kigali establish the system to measure NRW rates accurately.

4.1
Isolation plan of 4 branches prepared by
WASAC will be reviewed and revised as
necessary.

Plan 

Done None
Actual

3.19
Action team disseminates the manual and use
of survey equipment to the activity of whole
branches.

Plan 

Not yet None
Actual

Plan 

3.18

Action team prepares manuals on methods
and use of survey equipment learned from the
pilot project, and holds seminars in order to
share them with WASAC and other concerned
parties.

Plan Manual Development Team was
formulated. Kickoff meeting for
manual development was held
on January 20, 2019. A series of
meeting are continued.

None
Actual

3.16

The team holds a workshop and presents the
completion report of the pilot project prepared
by Activities to WASAC and other concerned
parties.

Plan 

Not yet None
Actual

3.15

The team summaries activities and results
from Activities, prepares the completion report
on the pilot project, and submits it to the
management team.

Plan 

Not yet None
Actual

3.14
The team reviews the results of Activities, and
undertakes cost-benefit analysis of NRW for
each Activity.

Plan 

Not yet

The target is not yet reached,
poor quality of pipes and high
pressure still the main cause of
not yet reaching the target
(25%).

Actual

3.11 The team measures NRW after conducting
Activity 3-10 and examines their effectiveness.

Plan Step test was conducted in
February, 2019. The result
shows that most critical area of
leakage is high pressure area by
bypass.

None
Actual

3.10
The action team conducts activity  for
reducing underground leakage (invisible
leakage).

Plan 

In process None
Actual

3.9
The action team measures NRW after
conducting Activity 3-8 and examines their
effectiveness.

Plan 

In process None
Actual

3.8 The action team conducts activities for
reducing surface leakage (visible leakage).

In process None
Actual

The proof measurement of the
PRV effect was performed.
Qmnf in stage adjustment of
PRV pressure  was measured.
NRW rate before and after PRV
adjustment was compared in A2
(Small DMA). Also, Qmnf
before and after setting PRV
was compared.

None3.13

The action team measures NRW after
conducting Activity 3-12 and examines their
effectiveness.

Plan 

Actual

3.12 The action team conducts measures for
reducing high water pressure

Plan Based on topographic and
network conditions, PRVs were
installed. Two in RY1 in Sept. ,
one in RY2 in Oct., 2018.

None
Actual

None None

None

None

None

None

None

None

None

None

JICA should speed up the procurement
process.

None

None

None

Continue NRW reduction in this pilot with
more attention. The activities such as
pressure  control , leakages survey and pipe
replacement should continue in the year 4

None

JICA should speed up the procurement
process.

Ditto

Procurement of Equipment

Installation of Equipment

Apr. 
4

Oct. 12
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TO CR of JICA RWANDA OFFICE 

PROJECT MONITORING SHEET 
 

Project Title: Project for Strengthening Non-Revenue Water (NRW) Control in  
      Kigali City Water Network   
Version of the Sheet : Ver.7 （Term: July, 2017 – November, 2019: 2nd Phase） 

Name: Shigeo OTANI   
Title: Chief Advisor/ Non-Revenue Management 
Submission Date: November 19, 2019 

I. Summary 

1 Progress 

1-1 Progress of Inputs 

1-1-1 Japan Side 

(1)  List and Assignment Terms of Japanese Experts 

a. Working in Rwanda 
                Table 1.1 Assignment Term in Rwanda (Phase 2) Working in Japan 

  
  Field in Charge Name 

Duration 
MM From To 

1 Chief Adviser/Non-Revenue Water 
management Shigeo OTANI 

2017/8/5 2017/10/16 2.43  
2018/3/18 2018/5/16 2.00  
 2018/8/5 2018/9/18  1.50  

 2018/10/20  2018/11/29  1.37 
 2019/1/15  2019/3/9  1.80 
 2019/4/15  2019/6/2  1.63 
 2019/7/15  2019/11/24  4.43 

2 
  

Adviser/Non-Revenue Water 
Management Hiroyuki HIGUCHI 

2017/8/5 2017/9/17 1.47  
2018/5/24 2018/7/12 1.27  

3 
  
  
  
  

NRW Reduction Plan 1（1） 
Chiaki SUZUKI/ 
Hiroyuki YAMAGUCHI 
Toru TOYODA 

2017/8/5 2017/9/23 1.67  
2018/1/16 2018/3/1 1.50  
2018/5/9 2018/7/7 1.77  

 2018/10/12  2018/12/27 2.57 

4 
  
  
  

NRW Reduction Plan 1（2） Hiroyasu YODA 

2017/11/8 2017/12/22 1.50  
2018/3/18 2018/5/16 2.00  
 2018/8/5  2018/10/3 2.00  
 2019/2/18 2019/4/6  1.60  

5 NRW Reduction Plan 2（2） Nobuyuki TSUTSUI 2017/8/5 2017/9/3 1.00  
2019/10/11 2019/11/30 1.70  

6 Leak Detection Junichi TAKAHASHI 2017/12/3 2018/2/15 2.50  

7 Pipe Repairing and Service 
Connection（1） Tokiya MOMOZONO  2018/2/5  2018/4/5 2.00  

8 ICT Marcel Brouwer       
Total MM 39.71  

Note: Man Month (MM) 

 

tsutsui
テキスト ボックス
Ver.7
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b. Working in Japan 
 
                   Table 1.2 Assignment Term in Japan 

No. Field in Charge Name Duration MM From To 

1 Chief Adviser/Non-Revenue Water 
management Shigeo OTANI 

2018/6/4 2018/6/8 0.25 

2019/6/24 2019/6/28 0.25 

5 NRW Reduction Plan 2（2） Nobuyuki TSUTSUI 2019/9/13 2019/10/8 0.85 

7 Pipe Repairing and Service Connection（1） Tokiya MOMOZONO 
2017/8/1 2017/8/10 0.40  

2017/10/30 2017/11/9 0.40  
Total M/M 1.05  

Details of each expert’s assignment are shown in the Plan of Operation (see Project Monitoring 

Sheet-II "Plan of Operation"). 
 
 
(2) List of Equipment Provided for the Project 

 
Table 1.3 (1) List of Equipment 

Equipment to be Procured (1): Procurement in Rwanda 

Lot Item Contents Unit Quantity Executor Status 
Handing over 
to WASAC 

Lot 1 Output 2 
Materials and equipment for 
training for pipe repairing and 
service connection 

set 1 Consultant 
May. 2017 
Completed 

in process 

Lot 2 Output 3 Customer meter DN15mm sets 400 Consultant Feb. 2017 
Completed 

in process 

Lot 3 Output 3: Pilot Project 
(2sets） 

Flow Meter, Gate Valve, 
Pressure gauge,  etc. 

set 1 Consultant May. 2017 
Completed 

in process 

Lot 6 Output 3: 
Pipes and rerated fittings for 
service pipe replacement in 
Kadobogo 

set 1 Consultant 
Dec. 2018 
Completed 

in process 

Lot 7 Output 3: PRV fittings in pilot area set 1 Consultant Dec. 2017 
Completed 

in process 

Lot 4 Output 4:  Isolation 
of 4 Branch 

Electric magnetic flow meter, 
Mechanical flow meter, 
Pressure gauge, Gate valve, 
etc. 

set 1 JICA office June 2019  
Scheduled not yet 

Lot 5 Vehicles for JICA use Minibus      May 31, 2019 
Pickup       June 30, 2020 Units 2 JICA office Jan. 2017 

Completed not yet 

Lot5 Photocopy Machine              June 30, 2020 Unit 1 JICA office August 
2016 not yet 

Lot 8 Equipment for 
Additional Activities PRV, Float Valve and Fitting Set 1 Consultant November 

2019 not yet 

Lot 9 Potable Test Meter On-site Test Meter Unit 26 Consultant November 
2019 not yet 

 
Equipment to be Procured (2): Procurement in Japan 

Lot Item Contents Unit Quantity   Schedule Handover to 
WASAC 
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Lot 8 

Output 2:  Leak 
detection equipment 
（ for Two Branches of 
Pilot project and NRW 
Team) 

Potable Ultrasonic Flow Meter, 
Flow & Pressure Logger 2ch, 
Leak Noise Correlator, Leak 
Detector (Headphone type), 
Pipe Locator, etc. 

sets 3 
JICA  
HQ 

Jul. 2017 
Completed 

not yet 

Lot 9 
Survey Equipment for 
Output 2and 3 

Potable GPS, Potable Test 
Meter, Residual Chlorine Test 
Meter, Potable Electric 
conductivity Meter 

set 1 Consultant 
Oct. 2016 
Completed not yet 

Note: Those items are used for the training activity during the Project period. 
 The above mentioned equipment except Lot 5 should be handed over to WASAC immediately after 

delivery and WASAC will maintain them. The equipment of Lot 5 will be managed by the JICA Expert 
Team during the Project period and shall be handed over to WASAC at the end of the Project period 

 

(3) List of Facilities Provided for the Project 

Table 1.3 (2) List of Equipment 
Facilities to be Provided 

Lot Item Contents Unit Quantity Executor Status 
Handing over 
to WASAC 

Lot 1 
Chambers for Pilot 
Areas 

2 chambers for Pilot Area1 
1 chamber for Pilot Area 2 

set 1 Consultant 
May. 2017 
Completed 

Completed 

Lot 2 
Chambers for 
Monitoring System 

Customer meter DN15mm set 1 Consultant 
Sept. 2018 
Completed 

Completed 

Lot 3 Monitoring System  set 1 Consultant In progress Not yet 

Lot 4 
Chambers for Pilot 
Area Kadobogo 1 (PM3) set 1 Consultant 

September 
2018 Not yet 

Lot 5 
Chambers for Pilot 
Area 

Ruyenzi 5 (PRV1, 2, 4, 5 
and 63mm Valve) 

set 1 Consultant October 2019 Not yet 

Lot 6 
Chambers for 
Additional Activities 

PRV at 12 sits set 1 Consultant In progress  Not yet 

 

 

1-1-2 Rwanda Side 

(1) Counterpart 

See Project Progress Report. (Part3) 
  

Table 1.5  Responsible persons for output activities  
Output Name NRW section lower organization 

Output 1 Jean Berchmas BAHIGE   Manager of NRW, UWSS 
Output 2 Celestin MWAMBUTSA  Head of water distribution services, WOS, UWSS 

Output 3 Désiré NTAMUTURANO 
 Head of leak detection and pressure management, NRW, 
UWSS 

Output 4 Jean Paul KAYITARE  Head of zoning and mapping services, NRW, UWSS 
 
(2) Facilities 

-  Office space for Japanese experts at WASAC Head Office, office furniture 
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- Training room with the capacity of about 20 persons 

- Space for training on pipe repair and service pipe connection  

- Store house for procured equipment 

(3) Local Cost 

- Cost for administering the Project (utilities for expert offices, internet services) 

- Cost for overtime work, transportation, accommodation and allowance for WASAC staff 

 
1-2 Progress of Activities 

1-2-1: Activities relevant to the entire Project 

(1) Start-up Meeting of the Project for 2nd Phase 

  Start-up Meeting of the Project was held Aug. 9, 2017 with participation of members of Management 

Team and Action Team. The main topics of the meeting were as follows: 

  -  Submission of Progress report (Part 1), Monitoring Sheet (Ver. 3), Work Plan (Ver. 3) 

  -  Brief explanation of Project implementation for Phase 2 

  -  Schedule of Management Team Meeting (Joint Monitoring) and Steering Committee (SC) 
 
(2) Management Meeting (Joint Monitoring) 

   In the third joint monitoring conducted at the management team meeting held on August 9, 2017, 
the Work Plan of Phase 2 and Monitoring Sheet (Ver.3) were submitted. The topics for discussion of 
the past joint monitoring are shown below. 

Table 1.6 Main items checked and actions taken in the joint monitoring 

No. Implementation 
period Main items checked and actions taken Changes to R/D, 

PDM, PO, etc. 
Version 1 September 15, 2016 None in particular None 

Version 2 March 15, 2017 

・ The activities of Output 1 (Activities 1.2 to 1.10) 
have been extended for about 3 months 

 → To be completed by the end of August 2017 
・ The activities of Output 4 (Activity 4.3) has been 

extended due to the delay in procurement of 
equipment 

 → Activities to continue in Phase 2 

PO Version 1 
→PO Version 2 

Version 3 Aug 9, 2017 

・Joint Monitoring 
 Progress of each activity (preparation of 5YSP, 
Technical training, Pilot project, Isolation of 4 
branches, Equipment procurement, others) 
・Work Plan for Phase 2 Outputs 
・Contents and implementation schedule of the 
Pilot Project  

PO Version2 
→PO Version3 

Version 4 August 20, 2018 

(before Monitoring 
Progress until August 2018 of Phase2 
Achievements, issues and challenges 

Revision of 
RD, PDM, PO 



PM Form 3-1 Monitoring Sheet Summary 

5 

Mission) Proposal of amendment of PO 

Version 5 
Scheduled at May 
2019 (before 
Monitoring Mission) 

Progress until May 2019 of Phase2 
Achievements, issues and challenges 
Proposal for 4th year of the Project 

 

Version 6 May 22, 2019 Progress until May 2019 of Phase2 
Achievements, issues and challenges Revision of PO 

Version 7 November 19, 2019 Progress until November 2019 of Phase2 
Achievements, issues and challenges  

 
 (3) Steering Committee (SC) 

 
The results of holding SC meetings and future plans and agenda are as shown in the table below. 

Table.1.9 The held time of the SC meeting and the agenda 
Time Holding time Theme, contents 

1st April 3, 2017 ・Discussion of the work plan (WP1), approval 
・Confirmation of the Rwandan side burden matter 

2nd October 12, 2017 

・Progress confirmation of the project 
・Common knowledge of the NRW reduction 5YSP  
・Approval of the second work plan 
・About the enforcement of the project evaluation 

3rd 
August 28, 2018August 28, 2018 

At the time of Project Monitoring 
by JICA  

・Result of Joint Monitoring 
・ Procurement and Installation Plan of the Equipment for 
Monitoring System 
・Monitoring result of the JICA Monitoring Survey Mission 

4th May 22, 2019 

・ Progress of the Project 
・ Rescheduling of Equipment Procurement and Installation of 

Output 4 
・ Additional Activities 
・ Revised Work Plan for Phase 2 

5th At the time of 6 months before 
project completion. 

・ Progress of the Project 
・ Extension of the project period 

6th At the time of project completion, 
scheduled in May 2019  

・Result of Joint Monitoring 
・Monitoring result of the JICA Monitoring Survey Mission 

 

(4) Weekly Meeting 

   As a rule, PIM meetings are held basically at the end of every week and the activities for the week 

are reported, the activities scheduled for the following week are confirmed and pending issues, matters 

of concern, requests, etc., are discussed. The meetings are also utilized as a venue for training through 

seminars and workshops on matters proposed by the experts, etc. Meetings have been held 77 times as 

of the end of October 2019 (including thirty times in Phase 1). 

 (5) Project Progress Report (Part 1) 

   Project Progress Report (Part 3) was submitted to JICA and WASAC in July 2019.  
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1-2-2: Training in Japan and in the 3rd Country 

 (1) Training in Japan 

Table 1.10 Implementation Statuses of Training in Japan 
No Timing Field of training Trainees Training Themes 

1 January 23 
to 31, 2017 

Management 
Team 5 

- Introduction to water service management and NRW 
- Outline of water facilities in Yokohama and Kobe Cities and 
other matters 

2 August 14 
to 30, 2017 

Business 
affairs and GIS 
matter 

5 

- Introduction to water service management and NRW 
- Customer information management, meter management and 
reading, and water service management 
- Examples of how local governments utilize GIS, purposes of use, 
and other matters 

3 Nov. 13 to 
30, 2017 

Technical 
matter 5 Introduction to NRW, pressure management, leak detection, 

distribution management, and other matters 
 

(2)  Training in the 3rd country 

Training in the 3rd country was conducted in Kenya as shown in the table below. 

Table 1.11 Training in the 3rd country 
No Timing Field of training Trainees Training Themes 

1 May 7 to 
10, 2018 

Management 
Team 2 An introduction and discussion of activity on NRW reduction 

carried out in each other's countries. 

 
1-2-3: Activities of Output 

【Activities of Output 1】: 

 Planning capacity of NRW reduction of WASAC is enhanced. 

1-1 A management team is organized to prepare 5-year Strategic Plan (5YSP) for NRW reduction. 

Members of the Team were appointed in August 2016. Some change in September 2017. 

See Project Progress Report (Part 3).  

 

1-2 The management team assesses NRW reduction measures currently conducted by WASAC 

for Kigali city and other secondary cities (14 branches outside Kigali city), and identifies 

problems. 

Questionnaire survey, site visit survey for Branches. Discussion in a series of Workshops. Assessment 

of root causes of identification problems. These have done. 

See Project Progress Report (Part 3). 

 

1-3 Based on the problems identified by Activity 1-2, the management team proposes methods and 

procedures to conduct NRW reduction measures by WASAC in the future. 
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Discussion in a series of Workshops have been conducted. Framework of Action Plan was approved in 

the seminar on May 29, 2017. See Project Progress Report (Part 3).  
   

1-4 The management team undertakes inventory surveys in order to identify facilities 

improvement necessary to conduct methods and procedures proposed by Activity 1-3. 

The inventory surveys for pressure control, reservoir are being updated. This inventory shows that some 

facilities (floater valves, PRVs) which are required replacement/ installation. The facilities for argent 

task have been selected and equipment procurement and installation work is in process. 

The reservoir survey should be continued to remaining all in the Kigali city, but time is needed for 

implementation it.   

Pressure control for up-countries branches are required. Making the survey schedule and carry out the 

activity. 

See Project Progress Report. (Part3) 

 

1-5 Based on the results of Activity 1-3 and 1-4, the management team prepares a draft of 

5YSP.  

Draft Final report of 5YSP was approved at the second SC on Oct. 12, 2017 

See Project Progress Report (Part 3). 

 

1-6 The management team identifies organizational and institutional changes necessary to 

conduct methods and procedures proposed by Activity 1-3 and prepares a report. 

The organization recognized the importance of the organizational change and the structure is under 

review by senior management. See Project Progress Report (Part 3). 

 
1-7 The management team prioritizes and schedules the conducts of specific actions of 5YSP  

A yearly implementation schedule for each specific actions and its priority were prepared. 

See Project Progress Report (Part 3). 

 
1-8  WASAC secures budget in accordance with the priorities of Activity 1-7 for the next fiscal 

year. 

Most of the activities for NRW reduction fall under the regular budget (Utility Budget and OPEX) 

NRW reduction Branches annual budgets are incorporated in the company NRW reduction budget. Some 

activities align with 5YSP implementation are also being considered.   

In the future more specific actions for NRW reduction is needed.  

The budget of NRW activity was decided in WASAC Action Plan, but that budget is not allocated at an 
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implementation level. 

Managing side should more practical budget allocation in line with an branch office demand on NRW 

reduction activities. 

See Project Progress Report (Part 3). 

 

1-9  The management team prepares the 5YSP that summarizes the achievements from 

Activities 1-1 to 1-7. 

5YSP was officially approved by the Board of Directors on April 27, 2018. 

See Project Progress Report (Part 3). 

 

1-10 The management team holds seminars and presents 5YSP (Activity 1-8) for WASAC and 

other concerned parties.   

5YSP was shared at the SC on October 12, 2017. Approved 5YSP by both management and BoD. 

Explained at each Branch from April to July 2018. 

Workshop was held on July 19, 2018 

See Project Progress Report (Part 3). 

 

1-11  The management team facilitates implementation and the monitoring of the 5YSP. 

Monitoring team (5 persons) were officially appointed by CEO on September 3, 2018. Monitoring has 

being conducted from 2018/19 at every Q by monthly report. 

As a additional activity, procurement of 12 on-site test meter is decided in 4th SC of May 2019. 

See Project Progress Report (Part 3).  

 

1-12  The management team drafts the revised New Connection Policy and a Standard 

Enforcement Policy. In addition, the management team will facilitate training and 

monitoring of standard compliancy of pipes with the existing pipe standards. 

Done by WASAC utility due to the emergency to comply with the regulatory agency (RURA)    

See Project Progress Report (Part 3).  

 

1-13  The management team reviews 5YSP for NRW reduction, updates it as necessary, and 

secures the budget for the next fiscal year. 

Budget of WASAC Action Plane was approved. But, budget is not sufficient for implementation for all 

activities of 5YSP. 

See Project Progress Report (Part 3). 
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1-14  Seminars are organized to present all the achievements of the project for WASAC and 

other concerned parties. 

Seminar will be scheduled in year 2020 

 

【Activities of Output 2】:  

Basic knowledge, skills and technique on NRW control are acquired by WASAC. 

2-1 Training materials on NRW control are prepared. 

Done. See Project Progress Report (Part 3). 

 
2.2 Training on NRW management is conducted for the management team and WASAC 

management as necessary. 

Done. See Project Progress Report (Part 3). 

 

2.3  OJT is conducted on the updating of GIS data, using available GIS data base. 

Done. See Project Progress Report (Part 3). 

 

2.4 OJT is conducted on hydraulic analysis and pressure management, using available hydraulic 

models. 

Done. See Project Progress Report (Part 3). 
 

2.5 In-room training and OJT on leak detection for the pilot project are conducted with provided 

equipment. 

Done. See Project Progress Report (Part 3). 

 

2.6  In-room training and OJT on repairing leaking pipes and installing service connection for 

the pilot project are conducted. 

Done. See Project Progress Report (Part 3). 

 

2.7  In-room training and OJT on meter reading, billing, and customer services for the pilot 

project are conducted. 

Done. See Project Progress Report (Part 3). 

 

2-8 Training materials on NRW are reviewed and updated. 

Updating will be carried out through implementation of the pilot project of Output 3. Training 

materials will be reviewed and updated based on the result that practiced in the pilot project activities. 
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See Project Progress Report (Part 3). 

 

2-9  Based on feedback of Activities from 2-5 to 2-8, training programs are developed and 

training courses are planned. 

The development of the programs and training courses will be planned in 2020. These should be 

incorporated in a training plan in Supporting Service Department (SSD) and be intended it for all branch 

personnel. See Project Progress Report (Part 3). 

 

【Activities of Output 3】 

: WASAC learned how to conduct NRW reduction measures through the implementation of the 

Pilot Project. 

A. Project Preparation 

3-1  The action teams are organized to conduct NRW reduction measures at Pilot Area 1 and 

Area 2. 

Member of the Team were appointed in August 2017. See Project Progress Report (Part 3). 

 

3-2 The action team grasps the current situations of Pilot Area 1 and Pilot Area 2 through 

reviewing available maps, customer ledgers, surveys, and other necessary means. 

Done. See Project Progress Report (Part 3). 

 

3-3 The action team plans and schedules the implementation of the pilot project for Pilot Area 1 

and Pilot Area 2. 

Done. See Project Progress Report (Part 3). 

 

3-4  The action team hydraulically isolates Pilot Area 1 and Area 2, and installs flowmeters and 

pressure gauges at the inlets of the Pilot Area 1and 2. 

Done. See Project Progress Report (Part 3). 

 

3-5 The action team establishes the baseline NRW rate of Pilot Area 1 and Area2 

Done. See Project Progress Report (Part 3). 

Area1: Baseline: Mean value of June, July 2017. NRW Rate is: 37.3% 

Area2: Baseline: Mean value of March, April 2018. Original: 68.4% 

 

B.  Activity of the Pilot Area 

3-6 The action team conducts measures for reducing "Apparent Losses" indicated by the water 
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balance of International Water Association (IWA) for Pilot Area 1 and Area 2. 

Area1:  The existing 327 customer meters were replaced with the new one by the result of on-site meter 

test (total surveyed 1,172). 

Area2: General meter visual inspection for all customers 1,703 was conducted. In this, 135 were replaced 

by the result of on-site meter test. 

See Project Progress Report (Part 3). 

 

3-7 The action team measures NRW after conducting Activity 3-6 and examines its 

effectiveness 

Area1: Effect was evaluated on three comparisons cases of before and after replacement.  1. Total meter 

error , 2. Consumption volume of replaced meters. 

Area 2:  The result of meter test shows that the effect of meter replacement was minus but quite negligible. 

See Project Progress Report (Part 3). 

 

3-8 The action team conducts measures for reducing surface leakage (visible leakage). 

Area 1: In process as daily routine work of Branch office 

Area2: Large quantity of the existing leakage was measured. Visible leakages were found at 16 places in 

March, 14 places in July and August.  

See Project Progress Report (Part 3). 

 

3-9 The action team measures NRW after conducting Activity 3-8 and examines their 

effectiveness. 

Done. See Project Progress Report (Part 3). 

 

3-10 The action team conducts measures for reducing underground leakage (invisible leakage). 

Area 1:Done. 

Area2: Step test was conducted during may to July 2019. 

See Project Progress Report (Part 3). 

 

3-11  The action team measures NRW after conducting Activity 3-10 and examines their 

effectiveness. 

Area 1:Done 

Aria 2: Qmnf measurement was conducted during June to September 2019. 

See Project Progress Report (Part 3). 
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3-12  The Action team conducts measures for reducing high water pressure. 

Area 1: PRVs are set at PM2 and PM3 in October, 2018. Manholes were constructed with concrete block. 

PRV at PM1 was set in September 2019. 

Aria 2 : Based on topographic and network conditions, PRVs were installed. Two in RY1 in Sept. , one 

in RY2 in Oct., 2018. Additionally, one each in RY1 and RY3. Ball valve in RY1. 

See Project Progress Report (Part 3). 

 

3-13  The action team measures NRW after conducting Activity 3-12 and examines their 

effectiveness. 

Area 1 : The proof measurement of the PRV effect was performed. Qmnf in stage adjustment of PRV 

pressure  was measured. Also, Qmnf before and after setting PRV was compared. 

Aria 2 : The proof measurement of the PRV effect was performed. Qmnf in stage adjustment of PRV 

pressure  was measured. NRW rate before and after PRV adjustment was compared in A2 (Small DMA). 

Also, Qmnf before and after setting PRV was compared. Qmnf was measured. 

See Project Progress Report (Part 3). 

 

3-14 The action team reviews the results from Activities 3-5 to 3-13, and undertakes cost-benefit 

analysis of NRW for each Activity of 3-6, 3-8, 3-10 and 3-12. 

Area 1 : The cost-benefit analysis was done by using dada as of May 2019. 

Aria 2 : Not yet 

See Project Progress Report (Part 3). 

 

3-15 The action team summaries activities and results from Activities 3-1 to 3-14, prepares the 

completion report on the pilot project, and submits it to the management team. 

Area1: Draft of completion the draft report was completed in October. The action team will finalize 

completion report. 

Area 2: Not yet. 

See Project Progress Report (Part 3). 

 

3-16 The action team holds a workshop and presents the completion report of the pilot project 

prepared by Activity 3-15 to WASAC and other concerned parties. 

Not yet. 

 

3-17 Action team conducts activities from Activities 3-5 to 3-16 at Pilot Area 2. 
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3-18 Action team prepares manuals on methods and use of survey equipment learned through 

the implementation of the pilot project, and holds seminars in order to share them with 

WASAC and other concerned parties. 

Manual Development Team was formulated. Kickoff meeting for manual development was held on 

January 20, 2019. A series of meeting are continued. The work has been interrupted from May 2019. 

Manual should will be completed. 

See Project Progress Report (Part 3). 

 

3-19. Action team disseminates the manual and use of survey equipment to the activity of whole 

branches. 

Not yet. 

 

【Activities of Output 4】: 

  4 branches in Kigali establish the system to measure NRW rates accurately. 

4-1  Isolation plan of 4 branches prepared by WASAC will be reviewed and revised as necessary.  

Done. See Project Progress Report (Part 3). 

 

4-2 Based on the isolation plan prepared by Activity 4-1, exact locations for the installation of 

electromagnetic flowmeters and pressure gauges are determined by field survey. 

Done. See Project Progress Report (Part 3). 

 

4-3. Electromagnetic flow meters and pressure gauges are procured and installed for isolating 4 

branches. 

JICA HQ decided to carry out a re-tender after the process failed in Rwanda . Bid was conducted in 

Japan. Japanese engineering company started the work from October 2019. 

See Project Progress Report (Part 3). 

 

4-4. Chambers are constructed as appropriate. 

Done. See Project Progress Report (Part 3). 

 

4-5. System input to each of 4 branches is measured. 

This work will carry out after completion of the monitoring system. 

According to the work schedule, monitoring system will be completed in June, 2020. The remaining 

period until July is not enough for the OJT of NRW rate calculation. 

SC for discussion about extension of the project period will be taken place in January, 2020. 
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4-6. Based on the results of Activity 4-5, NRW rates for each branch are calculated and reported. 

The calculation of NRW rate in each branch will be started after construction of the monitoring system.   

 

1-3 Achievement of Output 
1) Plannning Capacity of NRW reduction 

5YSP is updated depending on the progress of the pilot project. Activity of Area 1 was completed in June, 

2019. Area 2 was completed in October, 2019. 

5YSP is updated depending on the progress of the pilot project. Activity of Area 1 was completed in June, 

2019. Area 2 was completed in October, 2019. 

Seminar will be planned to take place after preparation of the completion report of the Pilot Projects. 

2) Basic knowledge, skills and technique on NRW control 

482 cumulative number of trainees were received training. 

Training programs will prepared after the completion of the pilot project manual. 

3) WASAC learned how to conduct NRW reduction measures though the pilot project 

Pilot Area 1:  26% (Q1 of 2019/20) 

 Pilot Area 2:  53% (Q1 of 2019/20) 

Workshop will be planned after preparation of the Pilot Project Completion Reports. 

Draft of completion report of Area 1 was prepared.  The report of Area 1 will be prepared beginning of 

2020. 

・Boundary line for Isolation of 4 branches was decided. 

・Exact locations for the installation of electromagnetic flowmeters were decided.  

・The 23 chambers has been constructed. 

・The work for procurement and installation of the equipment has been started October 2019. The system 

will be completed in June of 2020. 

・OJT on NRW rate calculation using monitoring system data will be carry out after construction of 

monitoring system. 

 

1-4 Achievement of the Project Purpose 
5YSP was approved by the Board of Directors of April 27, 2018. The MININFRA is aware. 

NRW reduction Branches annual budgets are incorporated in the company NRW reduction budget. In 

the future more specific actions for NRW reduction is needed.  

The budget of NRW reduction activity was decided in WASAC Action Plan, but that budget is not 

allocated at an implementation level. 
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The impact of NRW reduction in the pilot area is recognized and some activities are being replicated 

outside piloted area. 

 

1-5 Achievement of Overall Goal 

Achievement status of the Project outputs is observed according to the PDM indicators. Refer to Project 

Monitoring Sheet I (PM Form 3-2).  Indicators of PDM for Overall Goal was decided with 25% in the 

2nd SC of October 12, 2017 (38.8 % on the average of 2018/19) 

 

1-6 Changes of Risks and Actions for Mitigation 

No major changes have been seen in the PDM important assumptions; therefore, there was no need to 

carry out special actions for mitigation so far.  

 

1-7 Progress of Actions undertaken by JICA 

・ Two project vehicles were provided to the Project for use by JICA Expert Team and CPs in January 

2017.  

・ Procurement of leak detection equipment was procured in July 2017. 

・ Procurement of equipment such as electromagnetic flow meter, pressure gauge and gate valve for 

monitoring system of 4 branches in Kigali is behind the schedule.  

 

1-8 Progress of Actions undertaken by Rwanda side 

・ Appointment of Management Team and Action team 

・ Isolation plan of 4 branches, decision of boundary line between branches. 

・ Concept Note preparation for decision of branch boundary. 

・ Survey and adjustment to decide to points to be construct the chambers. 

・ DMA formation of Pilot Area 1 and Area 2 (installation of valves, adjustment of tertiary pipe) 

・ Preparation of 5-year Strategic Action Plan for NRW reduction. 

・ Joint visit JICA-WASAC of WASAC’s upcountry branches. 

・ Training in Japan 

・ Training in the third Country 

 

1-9 Other remarkable/considerable issues related/affect to the project (such as other 
JICA's projects, activities of counterparts, other donors, private sectors, NGOs etc.) 
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None 

 

2. Delay of Work Schedule and/or Problems 

According to the work schedule, monitoring system of Output 4 will be completed in June, 2020.  The 

remaining period of the Project until July 2020 is not enough for the OJT of NRW rate calculation. SC 

for discussion about extension of the project period will be taken place in January, 2020. R/D and PO 

will be revised based on the result of the SC 

 
II. Project Monitoring Sheet I & II   
 
As attached. 
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Project Title: Project for Strengthening Non-Revenue Water (NRW) Control in Kigali City Water Network

Implementing Agency: WASAC

Target Group:WASAC staff engaged in Non-Revenue Water reduction

Period of Project:2020/7/30

Project Site: 6 Branches in Kigali city（Kacyiru, Nyamirambo, Gikondo, Nyarugenge, Remera and Kanombe ） Model Site: 

Important Assumption Achievement

NRW rate of Kigali city
（year 2022/23 : 25 %)

Annual report of WASAC The Government policy on
NRW remains as highly
prioritized.

Indicators of PDM for Overall Goal was decided with
25% in the 2nd SC of October 12, 2017
( 38.8 % on the average of  2018/19)

1 5-year Strategic Action Plan for NRW
reduction is approved by the Minister of
Infrastructure.

1 5-year Strategic Action Plan for NRW
reduction approved by the Minister of
Infrastructure

The non-revenue water
section at WASAC is not
subject to large scale
reorganization.

5YSP was approved by the Board of Directors of April
27, 2018.
The MININFRA is aware.

2 Annual action plan regarding NRW
reduction of each branch is reflected in
annual action plan of WASAC

2 Annual action plan of WASAC WASAC staff do not resign
after training by the Project.

NRW reduction Branches annual budgets are
incorporated in the company NRW reduction budget. In
the future more specific actions for NRW reduction is
needed.
The budget of  NRW reduction activity was decided  in
WASAC Action Plan, but that budget is not allocated at
an implementation level.

3 The management at WASAC
recognizes the effects of NRW
reduction, and approves the budget of
each branch for implementing annual
action plan for NRW water reduction

3 Budget of WASAC Large scale natural disaster
dose not occur.

The  impact of NRW reduction in the pilot area is
recognized and  some activities are being replicated
outside piloted area.

1 Planning capacity of NRW reduction of WASAC is enhanced. 1-1 5 year Strategic Action plan is reviewed
and updated, taking into account of the
results of the Pilot Project.

1-1 Records of the project
5YSP is updated depending on the progress of the
pilot project. Activity of Area 1 was completed in June,
2019. Area 2 was completed  in October, 2019.

1-2 All the project achievements are
shared by WASAC and other
concerned parties by holding seminars.

1-2 Records of the project Seminar will be planned to take place after preparation
of the completion report of the Pilot Projects.

2 Basic knowledge, skills and technique on NRW control are acquired
by WASAC.

2-1 More than 300 number of trainees
receive training.

2-1 Records of the project 482 cumulative number of trainees were received
training.

2-2 WASAC human resource development
plan includes training programs
prepared by the project.

2-2 Records of the project Training programs will prepared after the completion of
the pilot project manual.

3 WASAC learned how to conduct NRW reduction measures through
the implementation of the Pilot Project.

3-1 NRW rates are reduced at each pilot
area as follows: Pilot Area 1:  from
37% to 20% and Pilot Area 2 from
68% to 25%.

3-1 Records of the project

 Pilot Area 1:  26% (Q1 of 2019/20)
 Pilot Area 2:  53% (Q1 of 2019/20)

3-2 Action team members share
experiences at workshops regarding
implementation of the pilot projects.

3-2 Records of the project Workshop will be planned after preparation of the Pilot
Project Completion Reports.

3-3 The action team prepares a completion
report of the pilot project.

3-3 Survey plans for locations outside the
pilot project

Draft of completion report of Area 1 was prepared.  The
report of Area 1 will be prepared beginning of 2020.

4 4 branches in Kigali establish the system to measure NRW rates
accurately.

4-1 NRW rate of each branch is
periodically monitored and reported in
PIP (Performance Improvement Plan)
every month.

4-1 Records of the project ・Boundary line for Isolation of 4 branches was decided.
・Exact locations for the installation of electromagnetic
flowmeters were decided.
・The 23 chambers has been constructed.
・The work for procurement and installation of the
equipment has been started October 2019.  The
system will be completed in June of 2020.
・OJT on NRW rate calculation using monitoring system
data will be carry out after construction of monitoring
system.

Project Monitoring Sheet I 　（Revision of　Project Design Matrix）

Version 7

Dated November 19, 2019

Narrative Summary Objectively Verifiable Indicators Means of Verification

Overall Goal
 WASAC conducts NRW reduction measures as planned for Kigali city.

Project Purpose

 WASAC's capacity is enhanced to conduct NRW reduction measures as
planned for Kigali city.

Outputs
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Pre-Conditions
1-1 A management team is organized to prepare 5-year Strategic Plan

(5YSP) for NRW reduction.
1-2 The management team assesses  NRW reduction measures

currently conducted by WASAC for Kigali city and other secondary
cities (14 branches outside Kigali city), and identifies problems.

1 Experts Dispatch 1 Counterpart

1-3 Based on the problems identified by Activity 1-2, the management
team proposes methods and procedures to conduct NRW reduction
measures by WASAC in the future.

Chief Adviser／Non-Revenue Water
management Project Director

1-4 The management team undertakes inventory surveys in order to
identify facilities improvement necessary to conduct methods and
procedures proposed by Activity 1-3.

Non-Revenue Water reduction
planning Project Manager

1-5 Based on the results of Activity 1-3 and 1-4, the management team
prepares a draft of the 5YSP. GIS Management team members

1-6 The management team identifies organizational and institutional
changes necessary to conduct methods and procedures proposed
by Activity 1-3 and prepares a report.

Hydraulic analysis Action team members

1-7 The management team prioritizes and schedules the conducts of
specific actions of 5YSP. Leak detection Other counterparts

1-8 WASAC secures budget in accordance with the priorities of Activity
1-7 for the next fiscal year.

Pipe repairing and service pipe
connection

1-9 The management team prepares the 5YSP on NRW reduction that
summarizes the achievements from Activities 1-1 to 1-7. ICT

1-10 The management team holds seminars and presents 5YSP for
NRW reduction (Activity 1-8) for WASAC and other concerned
parties.

1-11 The management team facilitates implementation and the
monitoring of the 5YSP.

1-12 The management team drafts the revised New Connection Policy
and a Standard Enforcement Policy. In addition, the management
team will facilitate training and monitoring of standard compliancy of
pipes with the existing pipe standards.

1-13 The management team reviews 5YSP for NRW reduction, updates
it as necessary, and secures the budget for the next fiscal year. 2 Training 2 Facilities

1-14 Seminars are organized to present all the achievements of the
project for WASAC and other concerned parties. Training in Japan

Office space for Japanese experts (about
7 experts) at WASAC, office furniture,
internet connections

2-1 Training materials on NRW control are prepared. Training in the 3rd country Training room with the capacity of about
20 persons

2-2 Training on NRW management is conducted for the management
team and WASAC management as necessary.

Space for training on pipe repair and
service pipe connection（40㎡）

2-3 OJT is conducted on the updating of GIS data, using available GIS
data base. 3 Equipment provision Store house for equipment

2-4 OJT is conducted on hydraulic analysis and pressure management,
using available hydraulic models.

Equipment for training on pipe repair
and service pipe connection

2-5 In-room training and OJT on leak detection for the pilot project are
conducted with provided equipment. Gate valve, flow meter, and customer

meter for Pilot Project 3 Local cost

2-6 In-room training and OJT on repairing leaking pipes and installing
service connection for the pilot project are conducted. Leak detection equipment

Cost for administering the Project
(utilities for experts offices, internet
services)

2-7 In-room training and OJT on meter reading, billing, customer
services for the pilot project are conducted. Equipment for survey (Mobile GPS

etc.)

Cost for import tax, value added tax,
customs, storage, inland transportation,
and others for importing project
equipment

2-8 Training materials on NRW are reviewed and updated.
Pipes and related fittings for service
pipe replacement in Kadobogo

Cost for operation and maintenance of
project equipment

2-9 Based on feedback of Activities from 2-5 to 2-8, training programs
are developed and training courses are planned. PRV fittings in pilot area

Cost for overtime work, transportation,
accommodation and allowance for
WASAC staff

3-1 An action team is organized to conduct NRW reduction measures
at Pilot Area 1 and Aria 2.

Electromagnetic flow meter and
pressure gauge and gate valve for
isolating 4 branches in Kigali

3-2 The action team grasps the current situations of Pilot Area 1 and
Area 2 through reviewing available maps, customer ledgers,
surveys, and other necessary means.

Vehicles and photocopy for Japanese
experts

3-3 The action team plans and schedules the implementation of the
pilot project for Pilot Area 1 and Area 2.

PRVs and Float Valves for Additional
Activities

3-4 The action team hydraulically isolates Pilot Area 1 and Area 2, and
installs flow meters and pressure gauges at the inlets of the Pilot
Area 1 and Area 2.

Potable Test Meter additionally
procured (26 sets)

3-5 The action team establishes the baseline NRW rate of Pilot Area 1.

3-6 The action team conducts measures for reducing "Apparent
Losses" indicated by the water balance of International Water
Association (IWA) for Pilot Area 1.

4 Facility provision

3-7 The action team measures NRW after conducting Activity 3-6 and
examines its effectiveness.

Flow-meter Chambers (4) for  Pilot
areas

3-8 The action team conducts measures for reducing surface leakage
(visible leakage).

Flow-meter Chambers (23) for
Equipment Monitoring System

3-9 The action team measures NRW after conducting Activity 3-8 and
examines their effectiveness. PRV Chambers: Kadobogo (1),

Ruyenzi (5), Additional for outside pilot
area (12)

3-10 The action team conducts measures for reducing underground
leakage (invisible leakage).

3-11 The action team measures NRW after conducting Activity 3-10 and
examines their effectiveness.

3-12 The action team conducts measures for reducing high water
pressure.

3-13 The action team measures NRW after conducting Activity 3-12 and
examines their effectiveness.

3-14 The action team reviews the results from Activities 3-5 to 3-13, and
undertakes cost-benefit analysis of NRW for each Activity of 3-6, 3-
8, 3-10 and 3-12.

3-15 The action team summaries activities and results from Activities 3-1
to 3-14, prepares the completion report on the pilot project for Pilot
Area 1, and submits it to the management team.

3-16 The action team holds a workshop and presents the completion
report of the pilot project prepared by Activity 3-15 to WASAC and
other concerned parties.

3-17 Action team conducts activities from Activities 3-5 to 3-16 at Pilot
Area 2.

3-18 Action team prepares manuals on methods and use of survey
equipment learned through the implementation of the pilot project,
and holds seminars in order to share them with WASAC and other
concerned parties.

3-19 Action team disseminates the manual and use of survey equipment
to the activity of whole branches.

4-1 Isolation plan of 4 branches prepared by WASAC will be reviewed
and revised as necessary.

4-2 Based on the isolation plan prepared by Activity 4-1,  exact locations
for the installation of electromagnetic flow meters and pressure
gauges are determined by field survey.

4-3  Electromagnetic flow meters and pressure gauges are procured
and installed for isolating 4 branches.

4-4 Chambers are constructed as appropriate.
4-5 System input to each of 4 branches is measured.
4-6 Based on the results of Activity 4-5, NRW rates for each branch are

calculated and reported.

The Japanese Side The Rwanda Side

GIS data should continue
to be updated

InputsActivities 
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8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6

Equipment Handed Over

Training in Japan

In-country/Third country Training

Activities
Sub-Activities

Output 1: Planning capacity of NRW reduction of WASAC is enhanced.7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6

Lot 9:  PRVs and Float Valves for Additional Activities Plan Procurement is in process This will be handed over after
installation.Actual

None

None

Lot 10: Potable Test Meter additionally procured (26 sets)

Lot 8: Vehicles and photocopy for Japanese experts Plan Using in project activities This will be handed over at the end
of the ProjectActual

Remarks

None

None

None

Countermeasures

None

None

None

Making the survey
schedule and carry out the
activity.

Plan 1st Year (16/17) 2nd Year (17/18) 3rd Year (18/19)
Ⅰ Ⅱ Ⅲ Ⅳ

              Project Monitoring Sheet II (Revision of Plan of Operation)

Inputs 
Ⅲ Ⅳ Ⅰ Ⅱ

4th Year (19/20)
Actual Ⅰ Ⅱ Ⅲ Ⅳ Ⅲ ⅣⅠ Ⅱ

Expert

Chief Adviser/Non-Revenue Water Management (Otani) Plan 
Actual

Adviser/Non-Revenue Water Management (Higuchi) Plan 
Actual

NRW Reduction Plan 1（1）(Suzuki/Yamaguchi/Toyoda) Plan 
Actual

NRW Reduction Plan 1（2）(Yoda) Plan 
Actual

NRW Reduction Plan 2（1）(Toyoda) Plan 
Actual

NRW Reduction Plan 2（2）(Tsutsui) Plan 
Actual

Geographic Information System: GIS (Horishita) Plan 
Actual

Hydraulic Analysis (Ooe) Plan 
Actual

Leak Detection (Takahashi) Plan 
Actual

Pipe Repairing and Service Connection（1）(Momozono) Plan 
Actual

Pipe Repairing and Service Connection（2）(Takashima) Plan 
Actual

Information and Communication Technology: ICT (Brouwer)
Plan 

Actual

Long Term Expert (Mayusumi)
Plan 

Actual

Lot 1: Equipment for training on pipe repair and service pipe
connection

Plan Feb. 28, 2019Actual

Lot 2: Pilot Projects (Gate valve, flow meter, and customer meter)
Plan 

Feb. 28, 2019Actual
Lot 3: Leak Detection Equipment (Ultrasonic flow meter, data
logger, Leak noise correlator, etc.)

Plan 
Feb. 28, 2019Actual

Lot 4: Equipment for survey (Mobile GPS, Potable Test meter
etc.)

Plan 
Feb. 28, 2019Actual

Lot 5: Pipe and related fittings for service pipe replacement in
Kadobogo

Plan Feb. 28, 2019Actual

Lot 6: PRV fittings in Pilot area Plan Feb. 28, 2019Actual
Lot 7: Isolation of 4 Branches (Electromagnetic flow meter,
pressure gauge and gate valve)

Plan Procurement is in process This will be handed over at the
completion of the monitoring systemActual

Plan Procurement is in processActual

15 persons will be trained in Japan (5, 5, 5)
Plan 

Done
Actual

2 persons will be trained in Kenya
Plan 

Done
Actual

Ⅳ Ⅲ
Achievements Issue

Actual

Plan 1st Year (16/17) 2nd Year (17/18) 3rd Year (18/19) 4th Year (19/20)
Ⅰ Ⅱ Ⅲ Ⅳ Ⅲ

1.1
A management team is organized to prepare
5-year Strategic Plan (5YSP) for NRW
reduction.

Plan 

Ⅳ Ⅰ Ⅱ ⅠⅢ

Members of the Team were
appointed in August 2016.
Some change in September
2017.

None
Actual

Ⅰ ⅡⅡ Ⅳ

1.2

The management team assesses  NRW
reduction measures currently conducted by
WASAC for Kigali city and other secondary
cities (14 branches outside Kigali city), and
identifies problems.

Plan Questionnaire survey, Site visit
survey for Branches. Discussion
in a series of Workshops.
Assessment of root causes of
identification problems.

None
Actual

1.3

Based on the problems identified by Activity 1-
2, the management team proposes methods
and procedures to conduct NRW reduction
measures by WASAC in the future.

Plan Discussion in a series of
Workshops. Framework of
Action Plan was approved in the
seminar on May 29, 2017

None
Actual

1.4

The management team undertakes inventory
surveys in order to identify facilities
improvement necessary to conduct methods
and procedures proposed by Activity 1-3.

Plan The inventory surveys for
pressure control, reservoir are
being updated. This inventory
shows that some facilities
(floater valves, PRVs ) which
are required replacement/
installation.  The facilities for
argent task have been selected
and equipment procurement
and installation work is in
process.

The reservoir survey should be
continued to remaining all in the
Kigali city, but time is needed for
implementation it.
Pressure control for up-countries
branches are required.Actual

1.5
Based on the results of Activity 1-3 and 1-4,
the management team prepares a draft of
5YSP

Plan Draft Final report of 5YSP was
approved at the second SC on
Oct. 12, 2017

None
Actual

1.6

The management team identifies
organizational and institutional changes
necessary to conduct methods and
procedures proposed by Activity 1-3 and
prepares a report.

Plan The organization recognized the
importance of the organizational
change and the structure is
under review by senior
management

None
Actual

1.7
The management team prioritizes and
schedules the conducts of specific actions of
5YSP.

Plan A yearly implementation
schedule for each specific
actions and its priority were
prepared.

None None
Actual

1.8
WASAC secures budget in accordance with
the priorities of Activity 1-7 for the next fiscal
year.

Plan Most of the activities for NRW
reduction fall under the regular
budget (Utility Budget and
OPEX)
NRW reduction Branches
annual budgets are incorporated
in the company NRW reduction
budget. Some activities align
with 5YSP implementation are
also being considered.

 In the future more specific actions
for NRW reduction is needed.
The budget of  NRW activity was
decided  in WASAC Action Plan,
but that budget is not allocated at an
implementation level.

Managing side should
more practical budget
allocation in line with an
branch office demand on
NRW reduction activities.

Actual

1.9
The management team prepares the 5YSP on
NRW reduction that summarizes the
achievements from Activities 1-1 to 1-7.

Plan 5YSP was officially approved
by the Board of Directors on
April 27, 2018. None

Actual

None
Actual

1.10
The management team holds seminars and
presents 5YSP for NRW reduction (Activity 1-
8) for WASAC and other concerned parties.

Plan 5YSP was shared at the SC on
October 12, 2017. Approved
5YSP  by both management and
BoD. Explained at each Branch
from April to July 2018.
Workshop was held on July 19,
2018

None
Actual

1.11
The management team facilitates
implementation and the monitoring of the
5YSP.

Plan Monitoring team (5 persons)
were officially appointed by
CEO on September 3, 2018.
Monitoring has being conducted
from 2018/19 at every Q  by
monthly report.
As a additional activity,
procurement of 12 on-site test
meter is decided in 4th SC of
May 2019.
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Achievements Issue Countermeasures

Achievements Issue Countermeasures

A. Preparation 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6

B. Activity of Pilot Area 1 Kadobogo

3.12

The action team conducts activities  for
reducing high water pressure.

C. Activity of Pilot Area 2 Ruyenzi 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6

None None

Done
Capacity Assessment of the new
knowledge acquired through training
has not yet been conducted

This will be done after the
completion of the pilot
project.

None

Use those equipment
efficiently where  they can
be applied  mote training
on sophisticated one.

None

None

The analysis will be
completed after the end of
the NRW reduction
activities as the pilot. For
the sustainability of NRW
reduction,  WASAC
should ensure  the
availability of necessary
budget for the
continuation of routine
maintenance activities.

None

None

None

None

None

None

Plan 

Plan PRVs are set at PM2 and PM3
in October, 2018. Manholes
were constructed with concrete
block. PRV at PM1 was set in
September 2019.

PRV of PM3 has being out of order.
So the NRW rate of PM3 increased
from May 2019. PRV of PM3 should
be replaced with stock of WASAC
central store. But, there is a difficulty
of the WASAC central store
managiment system.

Actual

None

1.14
Seminars are organized to present all the
achievements of the project for WASAC and
other concerned parties.

None

None

None

None

In process same as Activity 3.18

Output 3:  WASAC learned how to conduct NRW reduction measures through the implementation of the Pilot Project.

3.1

None

Actual

None

Actual

None

None

1.12

The management team drafts the revised New
Connection Policy and a Standard
Enforcement Policy. In addition, the
management team will facilitate training and
monitoring of standard compliancy of pipes
with the existing pipe standards.

Plan Done by WASAC utility due to
the emergency to comply with
the regulatory agency (RURA)

Actual

1.13
The management team reviews 5YSP for
NRW reduction, updates it as necessary, and
secures the budget for the next fiscal year.

Plan 
Budget of WASAC Action
Plane was approved.

Budget is not sufficient for
implementation for all activities of
5YSP.Actual

Plan 
Not yet None

Actual

Output 2:Basic knowledge, skills and technique on NRW control are acquired by WASAC.

2.1 Training materials on NRW control are
prepared.

Plan 
Done None

2.2
Training on NRW management is conducted
for the management team and WASAC
management as necessary.

Plan 

Actual

2.3 OJT is conducted on the updating of GIS data,
using available GIS data base.

Plan 
Actual

2.4
OJT is conducted on hydraulic analysis and
pressure management, using available
hydraulic models.

Plan 

Actual

2.5
In-room training and OJT on leak detection for
the pilot project are conducted with provided
equipment.

Plan 

Actual

2.6
In-room training and OJT on repairing leaking
pipes and installing service connection for the
pilot project are conducted.

Plan 

Actual

2.7
In-room training and OJT on meter reading,
billing, customer services for the pilot project
are conducted.

Plan 

Actual

2.8 Training materials on NRW are reviewed and
updated.

Plan 

Actual

2.9
Based on feedback of Activities from 2-5 to 2-
8, training programs are developed and
training courses are planned.

Plan 
Not yet None

Actual

An action team is organized to conduct NRW
reduction measures at Pilot Area 1 and Aria 2.

Plan Member of the Team were
appointed in August 2017 None

Actual

3.2

The action team grasps the current situations
of Pilot Area 1 and Area 2 through reviewing
available maps, customer ledgers, surveys,
and other necessary means.

Plan 

Done None
Actual

3.3
The action team plans and schedules the
implementation of the pilot project for Pilot
Area 1 and Area 2.

Plan 

Done None
Actual

3.4

The action team hydraulically isolates Pilot
Area 1 and Area 2, and installs flow meters
and pressure gauges at the inlets of the Pilot
Area 1 and Area 2.

Plan Flow meters and pressure
gauges were installed in the
meter chambers by May 2017. None

Actual

3.5 The action team establishes the baseline
NRW rate of Pilot Area 1.

Plan Baseline: Mean value of June,
July 2017
NRW Rate is: 37.3% None

Actual

3.6

The action team conducts measures for
reducing "Apparent Losses" indicated by the
water balance of International Water
Association (IWA) for Pilot Area 1.

Plan The existing 327 customer
meters were replaced with the
new one by the result of on-site
meter test (total surveyed
1,172).

None
Actual

3.7
The action team measures NRW after
conducting Activity 3-6 and examines its
effectiveness.

Plan Effect was evaluated on three
comparisons cases of before
and after replacement.  1. Total
meter error , 2. Consumption
volume of replaced meters.

None
Actual

3.8 The action team conducts measures for
reducing surface leakage (visible leakage).

Plan In process as daily routine work
of Branch office

None
Actual

3.9
The action team measures NRW after
conducting Activity 3-8 and examines their
effectiveness.

Plan 

Done None
Actual

3.10
The action team conducts measures for
reducing underground leakage (invisible
leakage).

Plan 

Done

Some leak detection  equipment not
appropriate for the majority of the
existing water network condition
(lack of some facilities such as
valves, etc.)

Actual

3.11 The team measures NRW after conducting
Activity 3-10 and examines their effectiveness.

Plan 

Done None
Actual

3.13

The action team measures NRW after
conducting Activity 3-12 and examines their
effectiveness.

The proof measurement of the
PRV effect was performed.
Qmnf in stage adjustment of
PRV pressure  was measured.
Also, Qmnf before and after
setting PRV was compared.

None

3.14

The action team reviews the results from
Activities 3-5 to 3-13, and undertakes cost-
benefit analysis of NRW for each Activity of 3-
6, 3-8, 3-10 and 3-12.

Plan The cost-benefit analysis was
done by using dada as of May
2019.

The cost- benefit analysis is not yet
completed. There is worry of
sustainability after the end of the
project .

Actual

3.15

The action team summaries activities and
results from Activities 3-1 to 3-14, prepares
the completion report on the pilot project for
Pilot Aria 1, and submits it to the management
team.

Plan Draft of completion report was
completed in October.  The
action team will finalize
completion report.

None
Actual

3.16

The action team holds a workshop and
presents the completion report of the pilot
project prepared by Activity 3-15 to WASAC
and other concerned parties.

Plan 

Not yet None
Actual

The action team establishes the baseline
Plan Baseline: Mean value of March,

April 2018

Procurement of Equipment and Construction of Chamber
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D. Manual and Seminar

Achievements Issue Countermeasures

23 meter chambers have been
constructed

7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6

SC for discussion about
extension of the project
period will be taken place
in January, 2020.

Ditto

Manual should will be
completed.

None

None

None

None

None

Pressure reduction is
required for control of
underground leakage.

Pressure reduction is
required for control of
underground leakage.

Continue NRW reduction
in this pilot with more
attention. The  pressure
control will be continue in
the year 4

None

None

None

None

None

None

None

None

None

None None

3.12 The action team conducts measures for
reducing high water pressure

Plan Based on topographic and
network conditions, PRVs were
installed. Two in RY1 in Sept. ,
one in RY2 in Oct., 2018.
Additionally, one each  in RY1
and RY3. Ball valve in RY1.

None
Actual

3.13

The action team measures NRW after
conducting Activity 3-12 and examines their
effectiveness.

Plan 

Actual

The proof measurement of the
PRV effect was performed.
Qmnf in stage adjustment of
PRV pressure  was measured.
NRW rate before and after PRV
adjustment was compared in A2
(Small DMA). Also, Qmnf
before and after setting PRV
was compared. Qmnf was
measured.

None

None

3.5 The action team establishes the baseline
NRW rate of Pilot Area 2.

April 2018
Original: 68.4%

None
Actual

3.6

The action team conducts measures for
reducing "Apparent Losses" indicated by the
water balance of International Water
Association (IWA) for Pilot Area 2.

Plan General meter visual inspection
for all customers 1,703 was
conducted.
In this, 135 were replaced by the
result of on-site meter test.

Actual

3.7
The action team measures NRW after
conducting Activity 3-6 and examines its
effectiveness.

Plan The result of meter test shows
that the effect of meter
replacement was minus but
quite negligible.

Actual

3.8 The action team conducts activities for
reducing surface leakage (visible leakage).

Plan Large quantity of the existing
leakage was measured.  Visible
leakages were found at 16 places
in March, 14 places in July and
August.

None
Actual

3.9
The action team measures NRW after
conducting Activity 3-8 and examines their
effectiveness.

Plan 

Done None
Actual

3.10
The action team conducts activity  for
reducing underground leakage (invisible
leakage).

Plan 
Step test was conducted during
may to July 2019.

Invisible  leakage could not be found
because of complexity of the
existing network.Actual

3.11 The team measures NRW after conducting
Activity 3-10 and examines their effectiveness.

Plan Qmnf measurement was
conducted during June to
September 2019.

The result shows that most critical
area of leakage is high pressure area
by bypass of the Ruyezi reservoir.Actual

3.14
The team reviews the results of Activities, and
undertakes cost-benefit analysis of NRW for
each Activity.

Plan 

Not yet

The target is not yet reached, poor
quality of pipes and high pressure
still the main cause of not yet
reaching the target (25%).Actual

3.15

The team summaries activities and results
from Activities, prepares the completion report
on the pilot project, and submits it to the
management team.

Plan 

Not yet None
Actual

3.16

The team holds a workshop and presents the
completion report of the pilot project prepared
by Activities to WASAC and other concerned
parties.

Plan 

Not yet None
Actual

Plan 

3.18

Action team prepares manuals on methods
and use of survey equipment learned from the
pilot project, and holds seminars in order to
share them with WASAC and other concerned
parties.

Plan Manual Development Team was
formulated. Kickoff meeting for
manual development was held
on January 20, 2019. A series of
meeting are continued.

The work has been interrupted from
May 2019.

Actual

3.19
Action team disseminates the manual and use
of survey equipment to the activity of whole
branches.

Plan 

Not yet None
Actual

Output 4: 4 branches in Kigali establish the system to measure NRW rates accurately.

4.1
Isolation plan of 4 branches prepared by
WASAC will be reviewed and revised as
necessary.

Plan 

Done None
Actual

4.2

Based on the isolation plan prepared by
Activity 4-1,  exact locations for the installation
of electromagnetic flow meters and pressure
gauges are determined by field survey.

Plan 

Done None
Actual

4.3
Electromagnetic flow meters and pressure
gauges are procured and installed for isolating
4 branches.

Plan JICA HQ  decided to carry out a
re-tender after the process failed
in  Rwanda . Bid was conducted
in Japan. Japanese engineering
company started the work from
October 2019.

None
Actual

4.4 Chambers are constructed as appropriate.

4.5 System input to each of 4 branches is
measured.

Plan This work will carry out after
completion of the monitoring
system

According to the work schedule,
monitoring system will be completed
in June, 2020.  The remaining period
until July is not enough for the OJT
of NRW rate calculation.

Actual

4.6
Based on the results of Activity 4-5, NRW
rates for each branch are calculated and
reported.

Plan 
Ditto Ditto

Actual

Duration / Phasing Plan 
Actual

Monitoring Plan
Plan 1st Year (16/17)

Actual Ⅰ Ⅱ Ⅲ
Remarks

Ⅱ Ⅲ Ⅳ Ⅰ

2nd Year (17/18) 3rd Year (18/19) 3rd Year (18/19)
Ⅱ Ⅲ ⅣⅣ Ⅰ

Monitoring
Ⅳ Ⅰ Ⅱ Ⅲ

Steering Committee
Plan 

Actual

Set-up the Detailed Plan of Operation Plan 
Actual

Submission of Monitoring Sheet 
Plan 

Actual

Monitoring Mission from Japan Plan 
Actual

Joint Monitoring Plan 
Actual

Post Monitoring Plan 
Actual

Reports/Documents
Inception Report Plan 

Actual

Progress Report Plan 
Actual

Project Completion Report Plan 
Actual

Actual

Public Relations

Seminars and Workshops Plan 

Procurement of Equipment

Installation of Equipment

Apr. 
4

Oct. 12 Aug. 28

May 22 Jan **

Apr. 
4

Oct. 12 Aug. 28

May 22

Procurement of Equipment

Installation of Equipment
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Appendix 3. Project Monitoring Sheet Ver.8 

TO CR of JICA RWANDA OFFICE 

PROJECT MONITORING SHEET 
 

Project Title: Project for Strengthening Non-Revenue Water (NRW) Control in  
      Kigali City Water Network   
Version of the Sheet : Ver. 8 （Term: July, 2017 – March, 2021: 2nd Phase） 

Name: Shigeo OTANI   
Title: Chief Advisor/ Non-Revenue Management 
Submission Date: March 26, 2021 

I. Summary 
1 Progress 
1-1 Progress of Inputs 
1-1-1 Japan Side 

(1)  List and Assignment Terms of Japanese Experts 

a. Working in Rwanda 
            Table 1 Assignment Term in Rwanda (Phase 2) Working in Japan 

  
  Field in Charge Name 

Duration 
MM From To 

1 Chief Adviser/Non-Revenue Water 
management Shigeo OTANI 

2017/8/5 2017/10/16 2.43  
2018/3/18 2018/5/16 2.00  
 2018/8/5 2018/9/18  1.50  

 2018/10/20  2018/11/29  1.37 
 2019/1/15  2019/3/9  1.80 
 2019/4/15  2019/6/2  1.63 
 2019/7/15  2019/11/24  4.43 
 2020/1/21  2020/2/15  1.06 

2 
  

Adviser/Non-Revenue Water 
Management Hiroyuki HIGUCHI 

2017/8/5 2017/9/17 1.47  
2018/5/24 2018/7/12 1.27  

3 
  
  
  
  

NRW Reduction Plan 1（1） 
Chiaki SUZUKI/ 
Hiroyuki YAMAGUCHI 
Toru TOYODA 

2017/8/5 2017/9/23 1.67  
2018/1/16 2018/3/1 1.50  
2018/5/9 2018/7/7 1.77  

 2018/10/12  2018/12/27 2.57 

4 
  
  
  

NRW Reduction Plan 1（2） Hiroyasu YODA 

2017/11/8 2017/12/22 1.50  
2018/3/18 2018/5/16 2.00  
 2018/8/5  2018/10/3 2.00  
 2019/2/18 2019/4/6  1.60  

5 NRW Reduction Plan 2（2） Nobuyuki TSUTSUI 
2017/8/5 2017/9/3 1.00  

2019/10/11 2019/11/30 1.70  
 2021/3/6  2021/3/30  0.83 

6 Leak Detection Junichi TAKAHASHI 2017/12/3 2018/2/15 2.50  

7 Pipe Repairing and Service 
Connection（1） Tokiya MOMOZONO  2018/2/5  2018/4/5 2.00  

8 ICT Shigeo OTANI  2021/3/6  2021/3/30  0.83 
Total MM 42.43  

Note: Man Month (MM) 

tsutsui
テキスト ボックス
Ver.8
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b. Working in Japan 

                   Table 2 Assignment Term in Japan 
No. Field in Charge Name Duration MM From To 

1 Chief Adviser/Non-Revenue Water 
management Shigeo OTANI 

2018/6/4 2018/6/8 0.25 

2019/6/24 2019/6/28 0.25 

20120/6 2020/12 5.75 

5 NRW Reduction Plan 2（2） Nobuyuki TSUTSUI 
2019/9/13 2019/10/8 0.85 
2019/12 2020/12 7.95 

7 Pipe Repairing and Service Connection（1） Tokiya MOMOZONO 
2017/8/1 2017/8/10 0.40  

2017/10/30 2017/11/9 0.40  
 ICT Shigeo OTANI 2020/4 2020/6 2.50 

Total M/M 18.35  

Details of each expert’s assignment are shown in the Plan of Operation. 
 
(2) List of Equipment Provided for the Project 

Table 3  List of Equipment 

Item Output Equipment Description Qty. Procured  
by 

Procurement 
Status 

Handover 
Status 

Date of 
Handover 

1 

2 

E&M for training on 
pipe repairing and 
service connection 

Pipes, piping materials and 
tools 1 set KEC Completed Completed 2019/2/28 

2 Leak detection 
equipment 

Ultrasonic flow meter, leak 
detector, etc. 1 set JICA Completed Completed 2019/2/28 

3 Survey equipment Portable GPS receiver, test 
meter, etc. 1 set KEC Completed Completed 2019/2/28 

4 

3 

Equipment for 
establishing Pilot DMA 

Customer meters, 
mechanical flow meter, 
valves, etc. 

1 set KEC Completed Completed 2019/2/28 

5 PRV piping materials Pipe connectors for PRV 
installation 1 set KEC Completed Completed 2019/2/28 

6 Materials for service 
pipe replacement PVC and deformed pipes 1 set KEC Completed Completed 2019/2/28 

7 

1 

Materials for 
distribution reservoir 
management 

PRV 12sets, Float valves 
10sets, pipes and piping 
material 

1 Unit KEC Completed Completed 2020/11/26 

8 Materials for pressure 
control 

Pipes and piping material 
for Bypass 1 Unit KEC Completed Completed 2020/11/26 

9 Portable test meters DN15, 26sets 1 Unit KEC Completed Completed 2020/5/21 

10 Water Level Sensor and 
Datalogger 

Water Level Sensor, 
Datalogger 3 sets KEC Completed Completed 2020/11/26 

11 Pressure sensor and 
Datalogger 

Pressure sensor, Logger, 
Data Collector 3 sets KEC Completed Completed 2020/11/26 

12 
Cov19
respon
se 
activiti
es 

Engine Pump and Bulk 
Water Meter 

Pump (DN80mm,55m3/hr, 
H20m) 
Meter (Waltman type, 
DN50mm, PN16) 
 
 

23 
sets KEC Completed Noy yet - 

13 Procurement material 
for Reduction 

Pipe and fittings for 
network repair 1 Unit KEC Not yet  Not yet  - 
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Item Output Equipment Description Qty. Procured  
by 

Procurement 
Status 

Handover 
Status 

Date of 
Handover 

14 Intermittent Water Service pipe 1 Unit KEC Not yet  Not yet  - 
15 PRV、FV 1 Unit KEC Not yet  Not yet  - 

16 

4 

Equipment for 
hydraulic isolation of 4 
Branches and 
development of the 
monitoring systems 

Flange Adapter、
Dismantling joint. 1 Unit JICA Completed Completed - 

17 Valve and pipes 1 Unit JICA Completed Completed - 

18 
Electro-magnetic flow 
meter, water pressure 
gauge, data logger,  

1 Unit JICA Completed Completed - 

 Server 1 Unit JICA Not yet  Not yet   

19 Monitoring systems 
(facility) 1 Unit JICA Not yet  Not yet  - 

20 － Equipment for project 
operation 

Vehicle (minibus) 1 Unit JICA Completed Not yet  - 
Vehicle (pickup) 1 Unit JICA Completed Not yet  - 
Multifunctional 
photocopier 1 set KEC Completed Not yet  - 

Note: KEC (Kyowa Engineering Consultants c. co.jp)  
 

(3) List of Facilities Provided for the Project 

Table 4  List of Equipment 
Facilities to be Provided 

Lot Item Contents Unit Quantity Executor Status 
Handing over 
to WASAC 

Lot 1 
Chambers for Pilot 
Areas 

3 chambers for Pilot Area1 
1 chamber for Pilot Area 2 set 1 Consultant 

May. 2017, 
Sept, 2018 
Completed 

Completed 

Lot 2 Chambers for 
Monitoring System 

 set 23 Consultant Feb. 2019 
Completed 

Completed 

Lot 3 Monitoring System  set 1 Consultant In progress Not yet 

 

 

1-1-2 Rwanda Side 

(1) Counterpart 
 

Table 5  Responsible persons for output activities  
Output Name NRW section lower organization 

Output 1 Jean Berchmas BAHIGE   Manager of NRW, UWSS 
Output 2 Celestin MWAMBUTSA  Head of water distribution services, WOS, UWSS 

Output 3 Désiré NTAMUTURANO 
 Head of leak detection and pressure management, NRW, 
UWSS 

Output 4 Jean Paul KAYITARE  Head of zoning and mapping services, NRW, UWSS 
 
 
(2) Facilities 

-  Office space for Japanese experts at WASAC Head Office, office furniture 

- Training room with the capacity of about 20 persons 
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- Space for training on pipe repair and service pipe connection  

- Store house for procured equipment 

(3) Local Cost 

- Cost for administering the Project (utilities for expert offices, internet services) 

- Cost for overtime work, transportation, accommodation and allowance for WASAC staff 

 
1-2 Progress of Activities 
1-2-1: Activities relevant to the entire Project 
(1) Start-up Meeting of the Project for 2nd Phase 

Start-up Meeting of the Project was held Aug. 9, 2017 with participation of members of Management 

Team and Action Team.  
 
(2) Management Meeting (Joint Monitoring) 

Table 6 Main items checked and actions taken in the joint monitoring 

No. Implementation 
period Main items checked and actions taken Changes to R/D, 

PDM, PO, etc. 
Version 1 September 15, 2016 None in particular None 

Version 2 March 15, 2017 

・ The activities of Output 1 (Activities 1.2 to 1.10) 
have been extended for about 3 months 

 → To be completed by the end of August 2017 
・ The activities of Output 4 (Activity 4.3) has been 

extended due to the delay in procurement of 
equipment 

 → Activities to continue in Phase 2 

PO Version 1 
→PO Version 2 

Version 3 Aug 9, 2017 

・Joint Monitoring 
 Progress of each activity (preparation of 5YSP, 
Technical training, Pilot project, Isolation of 4 
branches, Equipment procurement, others) 
・Work Plan for Phase 2 Outputs 
・Contents and implementation schedule of the 
Pilot Project  

PO Version2 
→PO Version3 

Version 4 August 20, 2018  
Progress of the Project Activities 
Achievements, issues and challenges 
Proposal of amendment of PO 

Revision of 
RD, PDM, PO 

Version 5 February 28, 2019 
Progress of the Project Activities 
Achievements, issues and challenges 
Proposal for 4th year of the Project 

 

Version 6 May 20, 2019 Progress of the Project Activities 
Achievements, issues and challenges Revision of PO 

Version 7 November 19, 2019 Progress of the Project Activities 
Achievements, issues and challenges Revision of PO 

Version 8 March 23, 2021 Progress of the Project Activities 
Achievements, issues and challenges Revision of PO 
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 (3) Steering Committee (SC) 

The results of holding SC meetings and future plans and agenda are as shown in the table below. 

Table.7  The held time of the SC meeting and the agenda 
Time Holding time Theme, contents 

1st April 3, 2017 ・Discussion of the work plan (WP1), approval 
・Confirmation of the Rwandan side burden matter 

2nd October 12, 2017 

・Progress confirmation of the project 
・Common knowledge of the NRW reduction 5YSP  
・Approval of the second work plan 
・About the enforcement of the project evaluation 

3rd August 28, 2018.  At the time of 
Project Monitoring by JICA  

・Result of Joint Monitoring 
・ Procurement and Installation Plan of the Equipment for 
Monitoring System 
・Monitoring result of the JICA Monitoring Survey Mission 

4th May 22, 2019 

・ Progress of the Project 
・ Rescheduling of Equipment Procurement and Installation of 

Output 4 
・ Additional Activities 
・ Revised Work Plan for Phase 2 

5th February 4, 2020 

・Progress and problems in the procurement and installation of 
equipment in the Output 4 activities 
・Extension of the Project period 
・ Progress of other project activities 

6th April 27, 2021 ・Revision of the Plan of Operation after resumption of the work 
in Rwanda  

7th At the time of project completion, 
scheduled in Oct 2021  ・Project evaluation  

 

(4) Weekly Meeting 

As a rule, PIM meetings are held basically at the end of every week and the activities for the week are 

reported, the activities scheduled for the following week are confirmed and pending issues, matters of 

concern, requests, etc., are discussed. The meetings are also utilized as a venue for training through 

seminars and workshops on matters proposed by the experts, etc. Meetings have been held 101 times as 

of the end of March 2021 (including thirty times in Phase 1). 

(5) Project Progress Report (Part 6) 

Project Progress Report (Part 6) was submitted to JICA and WASAC in January 2021.  
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1-2-2: Training in Japan and in the 3rd Country 

 (1) Training in Japan 

Table 8  Implementation Statuses of Training in Japan 
No Timing Field of training Trainees Training Themes 

1 January 23 
to 31, 2017 

Management 
Team 5 

- Introduction to water service management and NRW 
- Outline of water facilities in Yokohama and Kobe Cities and 
other matters 

2 August 14 
to 30, 2017 

Business 
affairs and GIS 
matter 

5 

- Introduction to water service management and NRW 
- Customer information management, meter management and 
reading, and water service management 
- Examples of how local governments utilize GIS, purposes of use, 
and other matters 

3 Nov. 13 to 
30, 2017 

Technical 
matter 5 Introduction to NRW, pressure management, leak detection, 

distribution management, and other matters 
 

(2)  Training in the 3rd country 

Training in the 3rd country was conducted as shown in the table below. 

Table 9 Training in the 3rd country 

No Country Timing Field of 
training Trainees Training Themes 

1 Kenya May 7 to 10, 
2018 

Management 
Team 2 

An introduction and discussion of activity on 
NRW reduction carried out in Kenya 
(WASREB, MWI, KEWI, NYERI) 

2 Malawi Sept 22 to 27, 
2019 

Management 
and Action 
Teams 

5 
An introduction and discussion of activity on 
NRW reduction carried out in Malawi (LWB, 
EWASCO) 

 

1-2-3: Activities of Output 

【Activities of Output 1】:  Planning capacity of NRW reduction of WASAC is enhanced. 

1-1 A management team is organized to prepare 5-year Strategic Plan (5YSP) for NRW reduction. 

Members of the Team were appointed in August 2016. Some change in September 2017. 

1-2 The management team assesses NRW reduction measures currently conducted by WASAC 
for Kigali city and other secondary cities (14 branches outside Kigali city), and identifies 
problems. 

Questionnaire survey, site visit survey for Branches. Discussion in a series of Workshops. Assessment 
of root causes of identification problems. These was done. 

1-3 Based on the problems identified by Activity 1-2, the management team proposes methods and 
procedures to conduct NRW reduction measures by WASAC in the future. 
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Discussion in a series of Workshops have been conducted. Framework of Action Plan was approved in 
the seminar on May 29, 2017.  

1-4 The management team undertakes inventory surveys in order to identify facilities 
improvement necessary to conduct methods and procedures proposed by Activity 1-3. 

The implementation of the activities for identifying reservoirs that required urgent repair for overflow, 
one of the causes of water leakage, and repairing equipment in the facilities of the reservoirs, was 
proposed at the 4th SC. The functional survey of the 36 existing distribution reservoirs at the 26 sites in 
Kigali selected by the branch offices of WASAC was conducted in July and August 2019. The survey 
revealed that the distribution reservoirs at nine sites are in the greatest need of urgent repair. To prevent 
overflow from the identified reservoirs, float valves (FVs) were procured and installed in the reservoirs.  

In the above-mentioned work, a discrepancy was found between the number of distribution reservoirs 
at 158 sites in Kigali in the GIS list of WASAC and the number of the existing reservoirs. It was also 
revealed that the reservoirs had not been named systematically and the structures and functional state of 
facilities of each reservoir were not known. In addition, the survey found overflow water leakage due to 
the absence or defect of FVs at many reservoirs. Based on these observations, it was decided to conduct 
an inventory survey to elucidate the functional state of the distribution reservoirs as an activity for 
Output 1. The results of the survey were to be used as the basic data for the implementation of 5YSP 
activities in the future. 

The first survey of the distribution reservoirs was conducted between May and August 2020. The branch 
offices selected 55 reservoir sites where they found problems among the 158 sites in Kigali for the 
survey. Engineers were hired for the survey. The staff of the NRW Control Services, GIS Team, and 
branch offices of WASAC also participated in the survey. The same survey was conducted for the second 
time at 61 sites in September and October.  

Based on the results of the surveys mentioned above, the list of the reservoirs in Kigali was updated. 
WASAC will create a database of the updated list for sharing and use the list as baseline data for the 
preparation of the plan for a 5YSP activity, functional improvement of the distribution reservoirs in 
Kigali. The reservoirs requiring the installation or replacement of FVs have been identified and the BOQ 
for the required equipment have been prepared.  

The number of facilities to be surveyed is huge and the resources are limited. The priority was done to 
distribution reservoirs in Kigali and bulk meters assessment in almost all WTPs. As way forward, the 
survey method will be incorporated into NRW reduction manual. Dissemination will be done for all 
branches and WTPs in order to conduct the survey by themselves. Upcountry reservoirs survey and bulk 
meter assessment will be performed by WASAC. 

1-5 Based on the results of Activity 1-3 and 1-4, management team prepares a draft of 5YSP.  

The Final Draft of the 5YSP was completed in September 2017, and was approved at the 2nd SC which 
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was held on October 12, 2017. 

1-6 The management team identifies organizational and institutional changes necessary to 
conduct methods and procedures proposed by Activity 1-3 and prepares a report. 

Although WASAC planned to reform its organizational structure with MININFRA’s approval (March 
2017), the reform plan has not been implemented.  

WASAC reviewed its organizational structure again and the organizational gaps have been identified 
through the implementation of the 5YSP.It is necessary to consider organizational reform to promote the 
implementation of 5YSP. For example, the review WASAC structure to be more responsive and efficient.  
WASAC management recognized the importance of the organizational change and the re-structuring 
process is on-going. 

1-7 The management team prioritizes and schedules the conducts of specific actions of 5YSP  

A yearly implementation schedule for each specific action was prepared. As a future issue, it is necessary 
for each branch office to draw up individual detailed action plans, including construction of the facilities 
and procurement of the equipment (equipment for surveys and operation of water distribution system). 
Specific actions, which can be performed in 5YSP, were to be incorporated sequentially in the annual 
action plans of each branch for the time being. 

1-8  WASAC secures budget in accordance with the priorities for the next fiscal year. 

The NRW activity is being performed as a work activity within the normal budget (Utility Budget: 
current expenses, and OPEX: maintenance expenses) and there is need for budget implementation that 
is more specific to the activity items.  

Therefore, the budget should be allocated to each branch for the implementation of branch-specific 
NRW reduction activities, however the budget has not been executed in accordance with the budgetary 
requests of the branches.  

Insufficient annual budget doesn’t not yet cover most of NRW reduction activities. CAPEX required for 

the NRW reduction seems to be huge compare to current available budget. WASAC should think about 

other sources of funds to support NRW reduction activities (OPEX and CAPEX). 

1-9  The management team prepares the 5YSP that summarizes the achievements from 
Activities 1-1 to 1-7. 

A management meeting attended by all DUWSS managers and all section heads was held on November 
14, 2017, and the latest edition of the report was explained. The result was reported to the CEO and the 
Branch Managers the next day. 

A report was submitted to the Senior Management Team by the project director Mr. Methode on 
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December 15, and the report was approved in the Senior Management Meeting held on February 12, 
2018.  5YSP was finally officially approved by the WASAC Board of Directors on April 27, 2018. 
After responding to the comments received, the final approval of the WASAC Board of Directors was 
obtained on April 27. Implementation of the plan has been delayed by 1-year relative to the schedule, 
and will be commenced in fiscal year 2018/2019. 

1-10 The management team holds seminars and presents 5YSP (Activity 1-8) for WASAC and 
other concerned parties.   

5YSP was shared with the relevant persons in MININFRA and WASAC at the SC meeting on October 
12, 2017. 

The Project Manager and JICA expert had visited all WASAC branches between April and July 2018 
and explained 5YSP to the staff members of the branches to make all of them understand it. The 
recording format for the monthly 5YSP activity report required for the explanation was finalized. 

An in-house workshop was held in WASAC on July 19, 2018, to identify activities required for 
achieving the goal of the first year of the Non-Revenue Water Reduction 5YSP from the progress of and 
the problems found in the implementation of the plan. 

1-11 The management team facilitates implementation and the monitoring of the 5YSP. 

Monitoring team (5 persons) were officially appointed by CEO on September 3, 2018.  

Monitoring is carried out every quarter in accordance with the reports (monthly reports) from the 
branches. Monitoring started in July 2018. The contents of the reports are evaluated and a workshop on 
the reports is held every quarter. 

The NRW Section, DUWSS, WASAC, prepared the quarterly monitoring report for fiscal year (FY) 
2019/2020 4Q and submitted it to the Monitoring Team on September 25th, 2020. With the submission 
of the report, the activities in the second year of the project, FY 2019/2020, was completed. A workshop 
on the report was held on October 8th, 2020. The participants in the workshop evaluated the 
implemented NRW-reduction activities and discussed the ways to promote 5YSP in the future. 

1-12 The management team drafts the revised New Connection Policy and a Standard 
Enforcement Policy. In addition, the management team will facilitate training and 
monitoring of standard compliancy of pipes with the existing pipe standards. 

Initially, this activity was planned to be done by the Project. However due to the emergency to comply 
with RURA, this document was done by Commercial Directorate of WASAC (Connection Policy, Jan, 
2019). 

The reports on new connections in the 5YSP monthly reports confirmed whether the new connections 
had been established in accordance with the guidelines. But WASAC has not been able to provide 
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guidance on strict compliance with the guidelines. And, it was observed the need to revised again the 
new connection policy in order to ensure customers procured material are good quality. Because it has 
been confirmed that most of leaks are coming from service pipes (poor quality).  

The gap between the policy and its implementation is still also a problem. As countermeasure, WASAC 
should review the new connection policy and the enforcement of its implementation. 

1-13  The management team reviews 5YSP for NRW reduction, updates it as necessary, and 
secures the budget for the next fiscal year. 

Insufficient budget allocation is a problem in the implementation of the NRW reduction activities.  

1-14  Seminars are organized to present all the achievements of the project for WASAC and 
other concerned parties. 

The finalized 5YSP report will be announced. 

 

【Activities of Output 2】:  

Basic knowledge, skills and technique on NRW control are acquired by WASAC. 

2-1 Training materials on NRW control are prepared. 

Done.  

2-2 Training on NRW management is conducted for the management team and WASAC 
management as necessary. 

Done.  

2-3  OJT is conducted on the updating of GIS data, using available GIS data base. 

Done.  

2.4 OJT is conducted on hydraulic analysis and pressure management, using available hydraulic 
models. 

Done.  

2-5 In-room training and OJT on leak detection for the pilot project are conducted with provided 
equipment. 

Done.  

2-6 In-room training and OJT on repairing leaking pipes and installing service connection for the 
pilot project are conducted. 
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Done.  

 
2-7 In-room training and OJT on meter reading, billing, and customer services for the pilot project 
are conducted. 

Done.  

2-8 Training materials on NRW are reviewed and updated. 

The team has compiled the manual based on the various training materials used in the Output 2 activities 
and adding the methods of activities practiced in the Output 3 pilot project to those materials. The 
manual shall be used in the formulation of training programs. 

2-9  Based on feedback of Activities from 2-5 to 2-8, training programs are developed and 
training courses are planned. 

The Directorate of Support Services (SSD) is responsible for the training programs in WASAC. The 
training programs in the Project should be incorporated into the training scheme of the entire WASAC 
to disseminate the NRW control technology to all staff members of WASAC. The cooperation between 
the NRW Control Services and SSD shall be strengthened for the technology dissemination. 

The training is to be planned for the eleven subjects mentioned below that have been recognized as 
activities with high short-term effects in the Pilot Project and recognized as important subjects in the 
Pilot Project activities.  

Table 10 Training Courses on NRW Reduction Activities 
Item Subject 

1 Introduction to NRW Reduction Activities 
2 High-Pressure Control 
3 Water Distribution Control 
4 Leakage Surveys and Repair 
5 Replacement of Water Supply and Distribution Pipes 
6 Management of Distribution Reservoirs 
7 Control of Volume of Water Distribution 
8 Maintenance of Charge Collection Data and Customer Meters 
9 Monitoring of NRW Rates 
10 Preparation for NRW Reduction Activities 
11 Handling of Survey Equipment 

 
The expected final result is that the training program formulated by this project will be incorporated into 
WASAC's human resource development plan, but it has not yet reached that stage despite completion of 
the manual. As countermeasure, finalize the manual validation and dissemination. Share the manual with 
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the HR in order to be incorporated into WASAC’s internal training program. 

 

 
【Activities of Output 3】 

: WASAC learned how to conduct NRW reduction measures through the implementation of the 
Pilot Project. 

3-1 The action teams are organized to conduct NRW reduction measures at Pilot Areas. 

Member of the Team were appointed in August 2017.  

3-2 The action team grasps the current situations of Pilot Area 1 and Pilot Area 2 through 
reviewing available maps, customer ledgers, surveys, and other necessary means. 

Done.  

3-3 The action team plans and schedules the implementation of the pilot project for Pilot Area 1 
and Pilot Area 2. 

Done.  

3-4  The action team hydraulically isolates Pilot Area 1 and Area 2, and installs flowmeters and 
pressure gauges at the inlets of the Pilot Area 1and 2. 

Done.  

3-5 The action team establishes the baseline NRW rate of Pilot Area 1 and Area2 

Done.  

Area1: Baseline: Mean value of June, July 2017. NRW Rate is: 37.3% 
Area2: Baseline: Mean value of March, April 2018. NRW Rate is: 68.4% 

3-6 The action team conducts measures for reducing "Apparent Losses" indicated by the water 
balance of International Water Association (IWA) for Pilot Area 1 and Area 2. 

Area1:  The existing 327 customer meters were replaced with the new one by the result of on-site meter 
test (total surveyed 1,172). 

Area2: General meter visual inspection for all customers 1,703 was conducted. In this, 135 were replaced 
by the result of on-site meter test. 

3-7 The action team measures NRW after conducting Activity 3-6 and examines its 
effectiveness 

Effect was evaluated on three comparisons cases of before and after replacement.  1) NRW rate, 1) Average 
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errors per meter, 3) Water Consumption volume. 

The result of meter test shows that the effect of meter replacement was quite negligible. 

 

3-8 The action team conducts measures for reducing surface leakage (visible leakage). 

Area 1: In process as daily routine work of Branch office 

Area2: Large quantity of the existing leakage was measured. Visible leakages were found at 16 places in 

March, 14 places in July and August.  

3-9 The action team measures NRW after conducting Activity 3-8 and examines their 
effectiveness. 

Done.  

3-10 The action team conducts measures for reducing underground leakage (invisible leakage). 

Area 1: Done. 
Area2: Step test was conducted during May to July 2019. 

3-11  The action team measures NRW after conducting Activity 3-10 and examines their 
effectiveness. 

Area 1: Done 
Aria 2: Qmnf measurement was conducted during June to September 2019. 

3-12 The Action team conducts measures for reducing high water pressure. 

Area 1: PRVs are set at PM2 and PM3 in October, 2018. Manholes were constructed with concrete block. 
PRV at PM1 was set in September 2019. 

Aria 2: Based on topographic and network conditions, PRVs were installed. Two in RY1 in Sept., one 
in RY2 in Oct., 2018. Additionally, one each in RY1 and RY3. Ball valve in RY1. 

3-13 The action team measures NRW after conducting Activity 3-12 and examines their 
effectiveness. 

Area 1: The proof measurement of the PRV effect was performed. Qmnf in stage adjustment of PRV 
pressure was measured. Also, Qmnf before and after setting PRV was compared. 

Aria 2: The proof measurement of the PRV effect was performed. Qmnf in stage adjustment of PRV 
pressure was measured. NRW rate before and after PRV adjustment was compared in A2 (Small DMA). 
Also, Qmnf before and after setting PRV was compared. Qmnf was measured. 

Planned pilot activities in the pilot area were completed, although some equipment (Bulk meter, 2PRVs) 
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was defected. The replacement took time because of limited maintenance budget from the Project and 
WASAC.  

For the sustainability of NRW reduction it should be continued to monitor the Pilot area (reading index, 
calculation of the NRW, progress). WASAC should ensure the availability of necessary budget for the 
continuation of routine maintenance activities using lesson learned from the Project. 

3-14  Cost-benefit Analysis of NRW Reduction Measures 

As the NRW ratio in Pilot Area 1 had reached the target value in January, February and March 2019, the 
cost benefit analysis of the NRW reduction activities in the area was implemented in April 2019 to 
elucidate the effectiveness of the project. The achievement target for Area 2 is high. As the water 
supplied from the Nzove Pumping Station was distributed directly through a pipeline that bypassed a 
distribution reservoir (bypass pipeline) in this area, the water distribution pressure was high. This high 
pressure was a major cause of water leakage. Although the pressure control in the night and the pressure 
adjustment in areas with large existing leakage had been implemented, these measures failed to produce 
the expected NRW reduction.  

Although the NRW reduction achieved by these measures was limited, the cost-benefit analysis of these 
measures proved that they had an NRW reduction effect.  

・ The calculation of the NPV and B/C values clearly shows the effect of the NRW reduction activities 
(NPV>0 and B/C>1) in each case, while the values varied from year to year. 

In conclusion, the investment in NRW reduction activities had sufficient effect when the activities 
reduced the NRW rate to a certain degree (by approx. 10 %) even if the rate was very high like in 
Ruyenzi (68 %). Therefore, it is important to actively promote cost-effective activities, such as the 
reduction of high-water pressure (installation of PRVs) in the pipes, surveys and repair of water leakage 
(underground water leakage, in particular), and replacement of water supply and distribution pipes.     

In Pilot areas (Ruyenzi), the target value (25%) could not be achieved, due to poor quality water pipes 
and high pressure.  

As countermeasure, it is necessary to continue NRW reduction activities in this Pilot Area. Replacement 
of small-diameter HDPE pipes which has high leakage is being conducted in the framework of JICA 
COVID-19 support. Preparation of BoQ for tender of material procurement is in process. 

3-15  The action team summaries activities and results from Activities 3-1 to 3-14, prepares the 
completion report on the pilot project for Pilot Area 1, and submits it to the management 
team. 

The JICA Expert Team has completed the preparation of the completion report and explained and 
submitted it to WASAC. 
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Pilot Area 1： Submitted to WASAC in October 2019  
Pilot Area 2： Submitted to WASAC in January 2020  

WASAC is studying the report and preparing comments on it. The comments of WASAC shall be 
incorporated in the completion report and the knowledge acquired and lessons learned from the pilot 
project activities shall be reflected in the 5YSP. 

3-16  The action team holds a workshop and presents the completion report of the pilot project 
prepared by Activity 3-15 to WASAC and other concerned parties. 

The action team invited the heads of Kacyiru and Nyarugenge Branches that were responsible for the 
water services in Pilot Areas 1 and 2, respectively, to a seminar held on February 14, 2020.  

When the completion report has been finalized after the second review by the C/P, the action team shall 
hold a workshop on the report for all WASAC staff. 

3-18  Action team prepares manuals on methods and use of survey equipment learned through 
the implementation of the pilot project, and holds seminars in order to share them with 
WASAC and other concerned parties. 

It was decided to set up the manual preparation team of the pilot project inside WASAC and prepare the 
manuals in coordination with this team. The manual preparation meetings were regularly held after the 
kickoff meeting held on January 29th, 2019.  

The Pilot Project Completion Report and the NRW-reduction Manual have already been prepared. 
WASAC shall hold an in-house workshop to disseminate the report and manual in WASAC. 

 
【Activities of Output 4】: 

4 branches in Kigali establish the system to measure NRW rates accurately. 
4-1  Isolation plan of 4 branches prepared by WASAC will be reviewed and revised as necessary.  

Done.  

4-2  Based on the isolation plan prepared by Activity 4-1, exact locations for the installation of 
electromagnetic flowmeters and pressure gauges are determined by field survey. 

Done.  

4-3  Chambers are constructed as appropriate. 

Done.  

4.4  Electromagnetic flow meters and pressure gauges to be procured and installed 

JICA will be responsible for the procurement and installation of the monitoring equipment. JICA will 
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employ a contractor for the procurement and installation. In accordance with the original plan of holding 
the tender for the procurement and installation of the equipment in Kigali, JICA announced the invitation 
to the tender on May 26, 2017. The tender failed in October 2017 after all bidders had been disqualified 
because their financial states and/or the technical specifications of the equipment in their bid proposals 
did not meet the tender requirements. Therefore, JICA decided to hold another tender for a blanket 
contract including the installation work at its headquarters. 

Tenders were submitted on July 23, 2019, and the contract with Takaoka Engineering Co., Ltd. was 
concluded on September 20. Takaoka Engineering conducted a site survey. The kickoff meeting and a 
wrap-up meeting were held in September 2019.  

However, subsequently the Project was suspended since March 2020 until March 2021 because of the 
prevention against COVID-19 pandemic. The construction was resumed in march 2021 when Japanese 
engineers were able to supervise it on-site.  

Activity has been delayed due to Covid-19 restriction measures, but equipment procurement has been 
almost completed and the installation work has been commenced. The remaining works are to complete 
following tasks: 

 To complete the transfer of customer registrations as the branch-to-branch boundary is moved.  

 To replace default meters installed in SUSWAS project at an early time.  

 To train WASAC team to properly operate the installed NRW monitoring system  
 

4.5  System input to each of 4 branches to be measured 

After construction of the monitoring system, measurement data on the quantity of water distributed to 
each branch within Kigali City (input water quantity) will be continuously collected in day units. The 
data will be accumulated on a server in the central server room. Using this data, the NRW percentage of 
each branch will be calculated. The calculation of the NRW percentage will be carried out in Excel file 
format. The NRW percentages obtained will be used as indexes for non-revenue water reduction 
activities in each branch, so they will be used for reviewing the 5YSP. 

A draft version of the NRW percentage calculation software has already been prepared. On November 
1, 18 and 26, 2019 meetings were held for key persons in UWSS, which is the main department that will 
use the software, and other departments involved in maintenance. Details of the calculation software, 
method of use, and training schedule were explained, and their understanding was obtained. 
Improvements will be made with respect to requests for ease-of-use from the WASAC side, and the 
software will be completed before commencement of training (OJT) of WASAC staff.  

4.6  Based on the results of Activity 4-5, NRW rates for each branch to be calculated and reported 

On-the-job training (OJT) for the NRW percentage calculation software is scheduled to be implemented 
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over 3 months after construction of the system.  

 

 

 

1-3 Achievement of Output 

(1) Output1  Planning capacity of NRW reduction of WASAC is enhanced. 

Indicator 1-1: ５YSP is reviewed and updated, taking into account of the results of the Pilot 
Project. 

The Project updated or added/modified some indicators in the 5YSP after reviewing the monitoring 
results of the pilot project.  

The Project held a review workshop inviting primary members including managers to look back and 
update the 5YSP in July 2019. The participants evaluated the achievements of the pilot project according 
to monitoring indicators as well as discussed necessary additional further actions. The workshop 
concluded some updates of implementation and monitoring plans with new indicators.  

Primary indicators updated/added are as follows: 

 Number of PRV installed  
 Number of customer meters replaced 
 Number of customer inspections conducted 
 Number of customer meters inspected their accuracy   

WASAC plans to review and update the plan continuously with official approval of the WASAC’s board. 

Indicator 1-2: All the project achievements are shared by WASAC and other concerned parties 
by holding seminars. 

 Sharing information within WASAC: 
All the progresses and challenges the Project encountered are being shared though various workshops, 
seminars, management meetings, and SC meetings.  

 Sharing information with concerned parties: 
MINIFRA as a major stakeholder has participated in SC meetings. Information and lessons of the Project 
have been well shared.  

The Project will hold a final seminar to present all the achievements of the Project by the end of the 
Project period.   

Overall assessment: 
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The Project has achieved the Output 1 as of the Terminal evaluation.  
It can be evaluated that the cycle of Plan-Do-Check-Action, PDCA cycle, has been well applied in 
WASAC’s job place.  

 

(2) Output2  Basic knowledge, skills and technique on NRW control are acquired by WASAC. 

Indicator 2-1: More than 300 number of trainees receive training. 

The Project has conducted many types of trainings. The total number of trainees counted to 596 as of 
the Terminal evaluation. 

Indicator 2-2: WASAC human resource development plan includes training programs prepared 
by the project. 

The Support Service Department, SSD, is in charge of training plan and implementation in WASAC in 
accordance with the human resource development plan. The training program widely covers various 
technical topics, inviting internal trainers as well as external trainers from other organizations.  

The outputs of the Project, training program on NRW reduction, will be a part of entire training program 
of WASAC. Discussion between the NRW unit and the SSD is about to start after finalization of 
technical manuals as training texts, which are now at the last stage of checking the contents. 

Overall Assessment:  

The Project has almost achieved the Output 2 as of the Terminal evaluation.  
As of the Terminal evaluation, although training programs prepared by the Project has not been 
materialized yet in the entire training programs of WASAC, it is highly possible to be done by the end 
of the Project.  

(3) Output3  WASAC learned how to conduct NRW reduction measures through the 
implementation of the Pilot Project. 

Indicator 3-1: NRW rates are reduced at each pilot area as follows: Pilot Area 1:  from 37% to 
20% and Pilot Area 2 from 68% to 25%. 

Result of NRW rate were not to reach the target figures. 

 Pilot Area 1:  25% (2019/20) 
  Pilot Area 2:  56% (2019/20) 

 
Pilot Area 1: 

Maintaining the installed facilities is quite important to keep and/or reduce the NRW ratio especially 
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after the implementation of NRW reduction activities with equipment installation, however PRV at the 
PM 2 and 3 have had mechanical problems since June 2019, then water pressure has not been controlled 
as expected. Only PRV at the Sub-Block 1 has been functioning well. This is considered as a part of 
reasons of the current status.  

 

Pilot Area 2:  

PRV has been contributing to NRW reduction up to the certain level; however, it is difficult to reach the 
target figure. Considering the geographical condition of the target area, following measures are 
additionally required; 1) necessary to conduct pressure control more segmentally by altitude basis; and 
2) necessary to reinstall water service pipes and to redesign water distribution network. 

This nonattainment situation should be also analyzed from the viewpoint of the level set as the target 
figures. Firstly, the Project set the target figures at rather challenging level. Secondly, NRW rate 
reduction can be attained by not only excellent manpower but also material inputs including 
infrastructure and equipment. NRW reduction requires approaches from both sides. Moreover, thirdly, 
the target area is located at quite challenging geographical condition for NRW reduction with huge 
difference of elevation. Considering such feature of NRW reduction at this target area, the Project has 
faced difficulties in terms of reaching the target figure. 

Indicator 3-2: Action team members share experiences at workshops regarding implementation 
of the pilot projects. 

In the same manner as the indicator 1-2, the Action team members shared experiences and lessons 
through workshops and a variety of meetings. 

Indicator 3-3: The action team prepares a completion report of the pilot project. 

The draft completion reports of the pilot project were already presented to WASAC from the JICA 
experts in October 2019 for the Pilot Area 1 and in February 2020 for the Pilot Area 2. WASAC will 
review and finalize them through workshops. 

Overall Assessment:  

The Project has almost achieved the Output 3 as of the Terminal evaluation. 

The aim of this Output is to enhance capacity to cope with expected and unexpected events at working 
fields, employing the technical knowledge and skills obtained in the Output 2.  

Through implementation of the pilot project, WASAC developed their technical capacity on NRW 
reduction. Actual experiences at working fields directly contributed to enhancing their technical 
proficiency. Followings are the major technical items which the counterparts enhanced: formulation of 
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DMA; conducting tests of customer meters, planning and conducting leak detection survey including 
step test and Qmin measurement; management and control water pressure; planning of replacement of 
aged and substandard pipe, making customer mapping.  

In addition, the cost benefit analysis of countermeasures to NRW reduction was conducted in the 
framework of this Output, and concluded their countermeasures economically viable.  

Overall, although one of the key indicators, reduction of NRW rates, have not been fulfilled yet, the 
essential goal of this Output, which is to enhance technical capacity to cope with actual working field 
and identify the major cause of NRW and each countermeasure has been developing as expected. The 
Output 3 can be evaluated “almost achieved” in this context. 

(4) Output4  4 branches in Kigali establish the system to measure NRW rates accurately. 

Indicator: NRW rate of each branch is periodically monitored and reported in PIP (Performance 
Improvement Plan) every month. 

The system to measure NRW rate has not been installed yet due to delay in equipment procurement. As 
of the Terminal evaluation, although a part of equipment has already arrived at Rwanda, their installation 
works have been suspended under COVID-19 situation. 

Overall assessment:  

The Project has not achieved the Output 4 yet as of the Terminal evaluation. 

The system to measure NRW rate has not been installed yet due to delay in equipment procurement and 
influence of COVID-19 situation. OJT for NRW rate calculation and reporting by using data obtained 
from monitoring system is also planned after the equipment installation.  

Besides, it should be noted that the Project’s system plans to be operated together with monitoring 
network of SUSWAS project. However, the system by SUSWAS is currently out of order. In order for 
the Project’s system to function completely, repairing works of SUSWAS system by WASAC is 
indispensable. 

In addition, re-registration of customers whose residential location lie in boarder area of the targeted 
branches should be completed.  

 

1-4 Achievement of the Project Purpose 

WASAC's capacity is enhanced to conduct NRW reduction measures as planned for Kigali city. 

Indicator 1: 5-year Strategic Action Plan for NRW reduction is approved by the Minister of 
Infrastructure. 
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The 5YSP for NRW reduction was approved on the 27th April, 2018 by the Board meeting of WASAC 
where a representative of MINIFRA also attended. 

Indicator 2: Annual action plan regarding NRW reduction of each branch is reflected in annual 
action plan of WASAC 

Each branch has annual action plan for NRW reduction which shows necessary actions such as PRV 
installation, meter replacement, leakage survey, and others. Their plans comprise a part of the annual 
action plan of entire WASAC. 

Indicator 3: The management at WASAC recognizes the effects of NRW reduction, and 
approves the budget of each branch for implementing annual action plan for NRW water 
reduction 

The indicator 3 has not been achieved, or in other words, the achievement status is moderate at this 
moment. This indicator contains two different issues, firstly, recognition of the effects of NRW 
reduction by WASAC management strata, and secondly, budget approvement.  

The management strata of WASAC fully recognized the effectiveness of NRW reduction measures 
through the pilot project and already extended the same countermeasures such as installation of PRV 
and float valve, FV, balk meter assessment, customer analysis, customer inspection, on site meter 
testing, customer meter replacement outside of the pilot project area.  

On the other hand, budget allocation for branches on NRW reduction has been facing immense 
challenges. In the case of the year 2019/20, although WASAC headquarter approved annual action plans, 
the actually allocated budget for NRW reduction works was lower than the planned budget. The 
difference created discrepancy between the plan and the actual activities. 

Overall assessment:  

The Project purpose has been almost achieved.  

Towards the Project purpose “enhancement of WASAC’s capacity to conduct NRW reduction 
measures”, the Project took approaches from four (4) aspects, 1) planning aspect, 2) technical aspect, 3) 
applied technical aspect, and 4) establishment of NRW rate measuring system. As the achievement status 
of the Output 1 shows, WASAC has been steadily implementing and monitoring NRW works in 
accordance with the ５YSP by PDCA cycle. In 2) technical aspect, WASAC’s staffs acquired 

knowledge and skills through a series of trainings in the Output 2. Capacity to cope with actual 
situations/challenges at working field is also enhanced through the pilot project, as 3) applied technical 
capacity, the Output 3. Only 4) as the Output 4: establishment of NRW rate measuring system is still 
remained.  

On the other hand, looking at fulfillment status of the indicators, it has to be pointed out that actual 
budget allocation is not matched with annual action plan. Since WASAC itself cannot increase its 
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organization’s revenue without raising water tariff as an independent corporation status, this insufficient 
situation is not attributed to WASAC; however, this deviation of NRW action plan is strongly influential 
on WASAC’s NRW reduction efforts on the basis of the acquired technical skills by the Project.  

In conclusion, although the Project has challenges on budgetary aspects, the Project activities 
successfully led to capacity enhancement of WASAC. Subtracting the indicators’ moderate achievement 
status, the Project purpose is evaluated “almost achieved”. 

 

1-5 Achievement of Overall Goal 

WASAC conducts NRW reduction measures as planned for Kigali city. 

Indicator: NRW rate of Kigali city (year 2022/23 : 25 %) 

Achievement status of the Project outputs is observed according to the PDM indicators. Indicators of 
PDM for Overall Goal was decided with 25% in the 2nd SC of October 12, 2017 (40.3 % on the average 
of 2019/20) 

It is highly prospected that WASAC continues to apply NRW countermeasures, which enables to reduce 
the NRW rate step by step; though, it may take more time until reaching the indicator’s level than the 
target year.  

Lessons from the pilot project successfully specified prioritized countermeasures including 1) water 
pressure management, 2) distributing reservoir management, 3) replacement of aged and substandard 
pipes, 4) quick and quality pipe repair, 5) water billing data management, and 6) customer meter 
management.  

However, immense budget is required if all of them take in place especially 1) water pressure 
management and 3) replacement of aged and substandard pipes. Therefore, achievement of the Overall 
goal is heavily dependent on securement of budget of WASAC from now on. 

1-6 Changes of Risks and Actions for Mitigation 

Due to covid-19 infection prevention measures, JICA has banned business travel from March 2020. It 
resumed in March 2021, but for this one year, it has been working remotely using the Internet with 
counter parts and with local staff, but the decrease in efficiency cannot be denied. In particular, we 
were forced to stop the procurement and installation of equipment for the Output4 monitoring system.  

1-7 Progress of Actions undertaken by JICA 

・ Two project vehicles were provided to the Project for use by JICA Expert Team and CPs in January 
2017.  

・ Procurement of leak detection equipment was procured in July 2017. 
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・ Procurement of equipment such as electromagnetic flow meter, pressure gauge and gate valve for 
monitoring system of 4 branches in Kigali is behind the schedule.  

1-8 Progress of Actions undertaken by Rwanda side 

・ Appointment of Management Team and Action team 
・ Isolation plan of 4 branches, decision of boundary line between branches. 
・ Concept Note preparation for decision of branch boundary. 
・ Survey and adjustment to decide to points to be construct the chambers. 
・ DMA formation of Pilot Area 1 and Area 2 (installation of valves, adjustment of tertiary pipe) 
・ Preparation of 5YSP for NRW reduction. 
・ Joint visit JICA-WASAC of WASAC’s upcountry branches. 
・ Training in Japan 
・ Training in the third Country 

1-9 Other remarkable/considerable issues related/affect to the project (such as other JICA's 
projects, activities of counterparts, other donors, private sectors, NGOs etc.) 

None 

2. Delay of Work Schedule and/or Problems 

In view of the delay of the Project caused by COVID-19, it was decided to extend the project to 
December 2021 in December 2020. 

 

II. Project Monitoring Sheet I & II   

As attached. 
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Project Title: Project for Strengthening Non-Revenue Water (NRW) Control in Kigali City Water Network

Implementing Agency: WASAC

Target Group:WASAC staff engaged in Non-Revenue Water reduction

Period of Project:2021/12/31

Project Site: 6 Branches in Kigali city（Kacyiru, Nyamirambo, Gikondo, Nyarugenge, Remera and Kanombe ） Model Site: 

Important Assumption Achievement

NRW rate of Kigali city
（year 2022/23 : 25 %)

Annual report of WASAC The Government policy on
NRW remains as highly
prioritized.

Indicators of PDM for Overall Goal was decided with
25%. Achievement in 2020/2021 was 40.3%. NRW rate
15.3% has to be reduced to achieved the target.
It is a challenge to reach the target figure by the time of
the goal setting 2022/2023.
Achievement of the Overall goal is heavily dependent
on securement of budget of WASAC.

1 5-year Strategic Action Plan for NRW
reduction is approved by the Minister of
Infrastructure.

1 5-year Strategic Action Plan for NRW
reduction approved by the Minister of
Infrastructure

The non-revenue water
section at WASAC is not
subject to large scale
reorganization.

5YSP was approved by the Board of Directors of April
27, 2018.
The MININFRA is aware.

2 Annual action plan regarding NRW
reduction of each branch is reflected in
annual action plan of WASAC

2 Annual action plan of WASAC WASAC staff do not resign
after training by the Project.

The  impact of NRW reduction in the pilot area is
recognized and  some activities are being replicated
outside piloted area.
Though in the future more specific actions for NRW
reduction is needed. NRW reduction Branches annual
budgets should be incorporated in the company NRW
reduction budget.

3 The management at WASAC
recognizes the effects of NRW
reduction, and approves the budget of
each branch for implementing annual
action plan for NRW water reduction

3 Budget of WASAC Large scale natural disaster
dose not occur.

The budget of  NRW reduction activity was decided  in
WASAC Action Plan. On the other hand, that  budget is
not fully allocated at an implementation level for
branches on NRW reduction.
In the case of the year 2019/20, although WASAC
headquarter approved annual action plans, the actually
allocated budget for NRW reduction works was lower
than the planned budget. The difference created
discrepancy between the plan and the actual activities.

1 Planning capacity of NRW reduction of WASAC is enhanced. 1-1 5 year Strategic Action plan is reviewed
and updated, taking into account of the
results of the Pilot Project.

1-1 Records of the project 5YSP is being updated considering the result of it's
implementation for past 2 years, findings from the pilot
project and observation from the MP studies. The final
draft of the revised version is expected in the beginning
of May and will follow the normal approval process.

1-2 All the project achievements are
shared by WASAC and other
concerned parties by holding seminars.

1-2 Records of the project All the progresses and challenges the Project
encountered are being shared though various
workshops, seminars, project management meetings,
and SC meetings.
MININFLA as a major stakeholder has participated in
SC meetings.  Information and lessons of the Project
have been shared.
The Project will hold a final seminar to present all the
achievements of the Project by the end of the Project
period.

2 Basic knowledge, skills and technique on NRW control are acquired
by WASAC.

2-1 More than 300 number of trainees
receive training.

2-1 Records of the project 596 cumulative number of trainees were received
training (60 numbers of the staff).

2-2 WASAC human resource development
plan includes training programs
prepared by the project.

2-2 Records of the project The manual containing training courses is ready and in
validation process by the technical and commercial
directorate.
Finalize the manual validation and dissemination and
share the manual with HR in order to be in cooperated
into WASAC's internal training program.

3 WASAC learned how to conduct NRW reduction measures through
the implementation of the Pilot Project.

3-1 NRW rates are reduced at each pilot
area as follows: Pilot Area 1:  from
37% to 20% and Pilot Area 2 from 68%
to 25%.

3-1 Records of the project Result of NRW rate were not to reach the target
figures. Q3 of 2019/2020 (in March 2020)
Pilot Area 1:  25%
Pilot Area 2:  56%

3-2 Action team members share
experiences at workshops regarding
implementation of the pilot projects.

3-2 Records of the project In the same manner as the indicator 1-2, the Action
team members share experiences and lessons through
workshops and a variety of meetings.

3-3 The action team prepares a completion
report of the pilot project.

3-3 Survey plans for locations outside the
pilot project

The draft completion reports of the pilot project were
already presented to WASAC from the JICA experts in
October 2019 for the Pilot Area 1 and in February 2020
for the Pilot Area 2. WASAC will review and finalize
them through workshops

4 4 branches in Kigali establish the system to measure NRW rates
accurately.

4-1 NRW rate of each branch is
periodically monitored and reported in
PIP (Performance Improvement Plan)
every month.

4-1 Records of the project The system to measure NRW rate has not been
installed yet due to delay in equipment procurement.
Though equipment procurement and their installation
works have been suspended under COVID-19
situation, the works resumed from February 2021.
In order for the Project’s system to function completely,
repairing works of SUSWAS system by WASAC is
indispensable, also re-registration works of customers
whose residential location lie in boarder area of the
targeted branches.
OJT for NRW rate calculation and reporting by using
data obtained from monitoring system is also planned
after the equipment installation.

Overall Goal
 WASAC conducts NRW reduction measures as planned for Kigali city.

Project Purpose

 WASAC's capacity is enhanced to conduct NRW reduction measures as
planned for Kigali city.

Outputs

Project Monitoring Sheet I 　（Revision of 　Project Design Matrix ）

Version 8

Dated March 26, 2021

Narrative Summary Objectively Verifiable Indicators Means of Verification
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Pre-Conditions
1-1 A management team is organized to prepare 5-year Strategic Plan

(5YSP) for NRW reduction.
1-2 The management team assesses  NRW reduction measures

currently conducted by WASAC for Kigali city and other secondary
cities (14 branches outside Kigali city), and identifies problems. 1 Experts Dispatch 1 Counterpart

1-3 Based on the problems identified by Activity 1-2, the management
team proposes methods and procedures to conduct NRW reduction
measures by WASAC in the future.

Chief Adviser／Non-Revenue Water
management Project Director

1-4 The management team undertakes inventory surveys in order to
identify facilities improvement necessary to conduct methods and
procedures proposed by Activity 1-3.

Non-Revenue Water reduction
planning Project Manager

1-5 Based on the results of Activity 1-3 and 1-4, the management team
prepares a draft of the 5YSP. GIS Management team members

1-6 The management team identifies organizational and institutional
changes necessary to conduct methods and procedures proposed
by Activity 1-3 and prepares a report.

Hydraulic analysis Action team members

1-7 The management team prioritizes and schedules the conducts of
specific actions of 5YSP. Leak detection Other counterparts

1-8 WASAC secures budget in accordance with the priorities of Activity
1-7 for the next fiscal year.

Pipe repairing and service pipe
connection

1-9 The management team prepares the 5YSP on NRW reduction that
summarizes the achievements from Activities 1-1 to 1-7. ICT

1-10 The management team holds seminars and presents 5YSP for
NRW reduction (Activity 1-8) for WASAC and other concerned
parties.

2 Training

1-11 The management team facilitates implementation and the
monitoring of the 5YSP. Training in Japan

1-12 The management team drafts the revised New Connection Policy
and a Standard Enforcement Policy. In addition, the management
team will facilitate training and monitoring of standard compliancy of
pipes with the existing pipe standards.

Training in the 3rd country

1-13 The management team reviews 5YSP for NRW reduction, updates
it as necessary, and secures the budget for the next fiscal year. 2 Facilities

1-14 Seminars are organized to present all the achievements of the
project for WASAC and other concerned parties.

Office space for Japanese experts (about
7 experts) at WASAC, office furniture,
internet connections

2-1 Training materials on NRW control are prepared. 3 Equipment provision Training room with the capacity of about
20 persons

2-2 Training on NRW management is conducted for the management
team and WASAC management as necessary.

Equipment for training on pipe repair
and service pipe connection

Space for training on pipe repair and
service pipe connection（40㎡）

2-3 OJT is conducted on the updating of GIS data, using available GIS
data base.

Gate valve, flow meter, and customer
meter for Pilot Project Store house for equipment

2-4 OJT is conducted on hydraulic analysis and pressure management,
using available hydraulic models. Leak detection equipment

2-5 In-room training and OJT on leak detection for the pilot project are
conducted with provided equipment. Equipment for survey (Mobile GPS

etc.) 3 Local cost

2-6 In-room training and OJT on repairing leaking pipes and installing
service connection for the pilot project are conducted. Pipes and related fittings for service

pipe replacement in Kadobogo

Cost for administering the Project
(utilities for experts offices, internet
services)

2-7 In-room training and OJT on meter reading, billing, customer
services for the pilot project are conducted. PRV fittings in pilot area

Cost for import tax, value added tax,
customs, storage, inland transportation,
and others for importing project
equipment

2-8 Training materials on NRW are reviewed and updated. Electromagnetic flow meter and
pressure gauge and gate valve for
isolating 4 branches in Kigali

Cost for operation and maintenance of
project equipment

2-9 Based on feedback of Activities from 2-5 to 2-8, training programs
are developed and training courses are planned.

Vehicles and photocopy for Japanese
experts

Cost for overtime work, transportation,
accommodation and allowance for
WASAC staff

3-1 An action team is organized to conduct NRW reduction measures at
Pilot Area 1 and Aria 2.

PRVs and Float Valves for Additional
Activities

3-2 The action team grasps the current situations of Pilot Area 1 and
Area 2 through reviewing available maps, customer ledgers,
surveys, and other necessary means.

Potable Test Meter additionally
procured (26 sets)

3-3 The action team plans and schedules the implementation of the
pilot project for Pilot Area 1 and Area 2.

3-4 The action team hydraulically isolates Pilot Area 1 and Area 2, and
installs flow meters and pressure gauges at the inlets of the Pilot
Area 1 and Area 2.

4 Facility provision

3-5 The action team establishes the baseline NRW rate of Pilot Area 1. Flow-meter Chambers (4) for  Pilot
areas

3-6 The action team conducts measures for reducing "Apparent
Losses" indicated by the water balance of International Water
Association (IWA) for Pilot Area 1.

Flow-meter Chambers (23) for
Equipment Monitoring System

3-7 The action team measures NRW after conducting Activity 3-6 and
examines its effectiveness.

PRV Chambers: Kadobogo (1),
Ruyenzi (5), Additional for outside pilot
area (12)

3-8 The action team conducts measures for reducing surface leakage
(visible leakage).

3-9 The action team measures NRW after conducting Activity 3-8 and
examines their effectiveness.

3-10 The action team conducts measures for reducing underground
leakage (invisible leakage).

3-11 The action team measures NRW after conducting Activity 3-10 and
examines their effectiveness.

3-12 The action team conducts measures for reducing high water
pressure.

3-13 The action team measures NRW after conducting Activity 3-12 and
examines their effectiveness.

3-14 The action team reviews the results from Activities 3-5 to 3-13, and
undertakes cost-benefit analysis of NRW for each Activity of 3-6, 3-
8, 3-10 and 3-12.

3-15 The action team summaries activities and results from Activities 3-1
to 3-14, prepares the completion report on the pilot project for Pilot
Area 1, and submits it to the management team.

3-16 The action team holds a workshop and presents the completion
report of the pilot project prepared by Activity 3-15 to WASAC and
other concerned parties.

3-17 Action team conducts activities from Activities 3-5 to 3-16 at Pilot
Area 2.

3-18 Action team prepares manuals on methods and use of survey
equipment learned through the implementation of the pilot project,
and holds seminars in order to share them with WASAC and other
concerned parties.

3-19 Action team disseminates the manual and use of survey equipment
to the activity of whole branches.

4-1 Isolation plan of 4 branches prepared by WASAC will be reviewed
and revised as necessary.

4-2 Based on the isolation plan prepared by Activity 4-1,  exact locations
for the installation of electromagnetic flow meters and pressure
gauges are determined by field survey.

4-3  Electromagnetic flow meters and pressure gauges are procured
and installed for isolating 4 branches.

4-4 Chambers are constructed as appropriate.

The Japanese Side The Rwanda Side

GIS data should continue to
be updated

InputsActivities 
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4-5 System input to each of 4 branches is measured.

4-6 Based on the results of Activity 4-5, NRW rates for each branch are
calculated and reported.



PM Form3-3　Version ８

Version 8

Dated March 26, 2021

Project Title: Project for Strengthening Non-Revenue Water Reduction in Kigali City Water Network
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Equipment Handed Over

Training in Japan

In-country/Third country Training

Activities
Sub-Activities

Output 1: Planning capacity of NRW reduction of WASAC is enhanced.7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12

Achievements Issue Countermeasures

              Project Monitoring Sheet II (Revision of Plan of Operation)

Inputs 
Plan 1st Year (16/17) 2nd Year (17/18) 3rd Year (18/19) 4th Year (19/20)

Remarks
Ⅰ Ⅱ ⅢActual Ⅰ Ⅱ Ⅲ Ⅳ Ⅰ Ⅳ Ⅰ Ⅱ Ⅲ Ⅳ

Expert

Ⅱ Ⅲ Ⅳ

Chief Adviser/Non-Revenue Water Management (Otani)
Plan 

Actual

Adviser/Non-Revenue Water Management (Higuchi)
Plan 

Actual

NRW Reduction Plan 1（1）(Suzuki/Yamaguchi/Toyoda)
Plan 

Actual

NRW Reduction Plan 1（2）(Yoda)
Plan 

Actual

NRW Reduction Plan 2（1）(Toyoda)
Plan 

Actual

NRW Reduction Plan 2（2）(Tsutsui)
Plan 

Actual

Geographic Information System: GIS (Horishita)
Plan 

Actual

Hydraulic Analysis (Ooe)
Plan 

Actual

Leak Detection (Takahashi)
Plan 

Actual

Pipe Repairing and Service Connection（1）(Momozono)
Plan 

Actual

Pipe Repairing and Service Connection（2）(Takashima)
Plan 

Actual

Information and Communication Technology: ICT (Brouwer)
Plan 

Actual

Long Term Expert (Mayusumi)
Plan 

Actual

Lot 1: Equipment for training on pipe repair and service pipe
connection

Plan 
Feb. 28, 2019

Actual

Lot 2: Pilot Projects (Gate valve, flow meter, and customer meter)
Plan 

Feb. 28, 2019
Actual

Lot 3: Leak Detection Equipment (Ultrasonic flow meter, data
logger, Leak noise correlator, etc.)

Plan 
Feb. 28, 2019

Actual

Lot 4: Equipment for survey (Mobile GPS, Potable Test meter
etc.)

Plan 
Feb. 28, 2019

Actual

Lot 5: Pipe and related fittings for service pipe replacement in
Kadobogo

Plan 
Feb. 28, 2019

Actual

Lot 6: PRV fittings in Pilot area
Plan 

Feb. 28, 2019
Actual

Lot 7: Isolation of 4 Branches (Electromagnetic flow meter,
pressure gauge and gate valve)

Plan 
Procurement is in process This will be handed over at the completion

of the monitoring systemActual

Lot 8: Vehicles and photocopy for Japanese experts
Plan 

Using in project activities This will be handed over at the end of the
ProjectActual

Lot 9:  PRVs and Float Valves for Additional Activities
Plan 

Nov. 26, 2020
Actual

Lot 10: Potable Test Meter additionally procured (26 sets)
Plan 

21-May-20
Actual

15 persons will be trained in Japan (5, 5, 5)
Plan 

Done
Actual

2 persons will be trained in Kenya
Plan 

Done
Actual

Plan 1st Year (16/17) 2nd Year (17/18) 3rd Year (18/19) 4th Year (19/20)
Achievements

Ⅳ Ⅰ Ⅱ Ⅲ
Issue Countermeasures

Actual Ⅰ Ⅱ Ⅲ Ⅳ Ⅰ Ⅱ Ⅲ Ⅳ Ⅰ Ⅱ Ⅲ Ⅳ

1.1 A management team is organized to prepare
5YSP for NRW reduction.

Plan Members of the Team were
appointed in August 2016.
Some change in September 2017.

None None
Actual

1.2

The management team assesses NRW
reduction measures currently conducted by
WASAC for Kigali city and outside Kigali city
(14 branches), and identifies problems.

Plan Questionnaire survey, Site visit
survey for Branches. Discussion in a
series of Workshops. Assessment of
root causes of identification
problems.

None None
Actual

1.3
Based on the problems identified, the
management team proposes NRW reduction
measures by WASAC in the future.

Plan Discussion in a series of Workshops.
Framework of Action Plan was
approved in the seminar on May 29,
2017

None None
Actual

1.4

The management team undertakes inventory
surveys in order to identify facilities
improvement necessary to conduct methods
and procedures proposed by Activity 1-3.

Plan Inventory survey was done for  all
Kigali distribution reservoirs and the
bulk meter survey was done for all
most all WTPS.

The number of facilities to be surveyed is
huge and the resources are limited.

The priority was done to distribution
reservoirs in Kigali and bulk meters
assessment in almost all WTPs. As way
forward, the survey method will be
incorporated into  NRW reduction
manual. Dissemination will be done for
all branches and WTPs in order to
conduct the survey by themselves.
Upcountry reservoirs survey and bulk
meter assessment will be performed by
WASAC.

Actual

1.5
Based on the results of Activity 1-3 and 1-4,
the management team prepares a draft of
5YSP

Plan Draft Final report of 5YSP was
approved at the second SC on Oct.
12, 2017

None None
Actual

1.6

The management team identifies
organizational and institutional changes
necessary to conduct methods and
procedures proposed by Activity 1-3 and
prepares a report.

Plan The organizational gaps have been
identified through the
implementation of the 5YSP.

It is necessary to consider organizational
reform to promote the implementation of
5YSP. For example, the review WASAC
structure to be more responsive and
efficient.

WASAC management recognized the
importance of the organizational change
and the re-structuring process is on-
going.

Actual

1.7
The management team prioritizes and
schedules the conducts of specific actions of
5YSP.

Plan A yearly implementation schedule
for each specific actions and its
priority were prepared.

None None
Actual

None None
Actual

Plan Most of the activities for NRW
reduction fall under the regular
budget (Utility Budget and OPEX)
NRW reduction Branches annual
budgets are incorporated in the
company NRW reduction budget.
Some activities align with 5YSP
implementation are also being
considered.  Budget for CAPEX are
being considered in the revised
5YSP.

Insufficient annual budget doesn’t not yet
cover most of NRW reduction activities.
CAPEX required for the NRW reduction
seems to be huge compare to current
available budget.

WASAC should think about other
sources of funds to support NRW
reduction activities (OPEX and
CAPEX).

Actual1.8
WASAC secures budget in accordance with
the priorities of Activity 1-7 for the next fiscal
year.

1.10
The management team holds seminars and
presents 5YSP for NRW reduction (Activity 1-
8) for WASAC and other concerned parties.

Plan 5YSP was shared at the SC on
October 12, 2017. Approved 5YSP
by both management and BoD.
Explained at each Branch from April
to July 2018.
Workshop was held on July 19, 2018

1.9
The management team prepares the 5YSP on
NRW reduction that summarizes the
achievements from Activities 1-1 to 1-7.

Plan 5YSP was officially approved by the
Board of Directors on April 27,
2018.

None None
Actual

1.11
The management team facilitates
implementation and the monitoring of the
5YSP.

Plan Monitoring team (5 persons) were
officially appointed by CEO on
September 3, 2018. Monitoring has
being conducted  from 2018/19 at
every Q  by monthly report.

None None
Actual

1.12

The management team drafts the revised New
Connection Policy and a Standard
Enforcement Policy. In addition, the
management team will facilitate training and
monitoring of standard compliancy of pipes
with the existing pipe standards.

Plan The New Connection Policy was
formulated in January 2019 as a
revised version of the Requirements
for Water Distribution and House
Connection due to the emergency to
comply with the regulatory agency
(RURA).

Later, it  was observed the need to revised
again the new connection policy in order
to ensure customers procured material are
good quality.  Because  it have been
confirmed that most of leaks are coming
from service pipes (poor quality). The gap
between the policy and its implementation
is still also a problem.

WASAC should review the new
connection policy and the enforcement
of its implementation.

Actual

1.13
The management team reviews 5YSP for
NRW reduction, updates it as necessary, and
secures the budget for the next fiscal year.

Plan 
Budget of WASAC Action Plane
was approved.

Budget is not sufficient for implementation
for all activities of 5YSP. Same as 1.8

Actual

1.14
Seminars are organized to present all the
achievements of the project for WASAC and
other concerned parties.

Plan 
Not yet None Hold seminars

Actual

Output 2:Basic knowledge, skills and technique on NRW control are acquired by WASAC.

2.1 Training materials on NRW control are
prepared.

Plan 
Done None None

Actual

2.2
Training on NRW management is conducted
for the management team and WASAC
management as necessary.

Plan 

Done
Each training item has been
implemented by April 2018.

Capacity Assessment of the new
knowledge acquired through training has
not yet been conducted

This will be done after the completion of
the pilot project.

Actual

2.3 OJT is conducted on the updating of GIS data,
using available GIS data base.

Plan 
Actual

2.4
OJT is conducted on hydraulic analysis and
pressure management, using available
hydraulic models.

Plan 

Actual

2.5
In-room training and OJT on leak detection for
the pilot project are conducted with provided
equipment.

Plan 

Actual

2.6
In-room training and OJT on repairing leaking
pipes and installing service connection for the
pilot project are conducted.

Plan 

Actual

2.7
In-room training and OJT on meter reading,
billing, customer services for the pilot project
are conducted.

Plan 

Actual

2.8 Training materials on NRW are reviewed and
updated.

Plan In two pilot projects, activities were
carried out to further master the skills
obtained through the training.
In addition, based on the training
materials used in the activity of
Output 2, a NRW reduction manual
was created by adding the method of
activities practiced in the pilot
project.

None None
Actual

2.9
Based on feedback of Activities from 2-5 to 2-
8, training programs are developed and
training courses are planned.

Plan The manual containing training
course is ready and in validation
process by the technical and
commercial directorate.

The expected final result is that the
training program formulated by this
project will be incorporated into
WASAC's human resource development
plan, but it has not yet reached that stage
despite completion of the manual.

Finalize the manual validation and
dissemination.
Share the manual with the HR in order
to be incorporated into WASAC's
internal training program.Actual

5th Year (20/21)
Ⅰ Ⅱ Ⅲ Ⅳ

4th Year (19/20)
Ⅰ Ⅱ Ⅲ Ⅳ

6th Year (21/22)

6th Year (21/22)

Ⅰ Ⅱ

Ⅰ Ⅱ
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Achievements Issue Countermeasures
A. Preparation 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12

B. Activity of Pilot Area 1 Kadobogo

3.12

The action team conducts activities  for
reducing high water pressure.

C. Activity of Pilot Area 2 Ruyenzi 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12

D. Report, Manual and Seminar

Achievements Issue Countermeasures

7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12

Actual

23 meter chambers have been
constructed

Public Relations

Seminars and Workshops
Plan 

Project Completion Report
Plan 

Actual

Actual

Progress Report
Plan 

Actual

Reports/Documents

Inception Report
Plan 

Post Monitoring 
Plan 

Actual

Joint Monitoring 
Plan 

Actual

Monitoring Mission from Japan
Plan 

Actual

Submission of Monitoring Sheet 
Plan 

Actual

Actual

Set-up the Detailed Plan of Operation
Plan 

Actual

Monitoring

Steering Committee
Plan 

Ⅳ Ⅰ Ⅲ Ⅳ Ⅰ

2nd Year (17/18) 3rd Year (18/19) 4rd Year (19/20)
Ⅱ Ⅲ ⅣⅡ

Remarks
Ⅱ Ⅲ Ⅳ Ⅰ Ⅳ Ⅰ Ⅱ

Duration / Phasing
Plan 

Actual

Monitoring Plan
Plan 1st Year (16/17)

Actual Ⅰ Ⅱ Ⅲ

Output 3:  WASAC learned how to conduct NRW reduction measures through the implementation of the Pilot Project.

3.1 An action team is organized to conduct NRW
reduction measures at Pilot Area 1 and Aria 2.

Plan Member of the Team were
appointed in August 2017 None None

Actual

3.2

The action team grasps the current situations
of Pilot Areas through reviewing available
maps, customer ledgers, surveys, and other
necessary means.

Plan 

Done None None
Actual

3.3 The action team plans and schedules the
implementation of the pilot project.

Plan 
Done None None

Actual

3.4
The action team hydraulically isolates Pilot
Areas, and installs flow meters and pressure
gauges at the inlets of the Areas.

Plan Flow meters and pressure gauges
were installed in the meter chambers
by May 2017.

None None
Actual

3.5 The action team establishes the baseline NRW
rate of Pilot Area.

Plan Baseline: Mean value of June, July
2017
NRW Rate is: 37.3%

None None
Actual

3.6

The action team conducts measures for
reducing "Apparent Losses" indicated by the
water balance of International Water
Association (IWA).

Plan The existing 327 customer meters
were replaced with the new one by
the result of on-site meter test (total
surveyed 1,172).

None None
Actual

3.7
The action team measures NRW after
conducting Activity 3-6 and examines its
effectiveness.

Plan Effect was evaluated on three
comparisons cases of before and
after replacement.  1. Total meter
error , 2. Consumption volume of
replaced meters.

None None
Actual

3.8 The action team conducts measures for
reducing surface leakage (visible leakage).

Plan 
Done None None

Actual

3.9
The action team measures NRW after
conducting Activity 3-8 and examines their
effectiveness.

Plan 
Done None None

Actual

3.10
The action team conducts measures for
reducing underground leakage (invisible
leakage).

Plan 

Done

Some leak detection  equipment not
appropriate for the majority of the existing
water network condition (lack of some
facilities such as valves, etc.)

Use those equipment efficiently where
they can be applied  more training on
sophisticated one.Actual

3.11 The team measures NRW after conducting
Activity 3-10 and examines their effectiveness.

Plan 
Done None None

Actual
Plan PRVs are set at PM2 and PM3 in

October, 2018. Manholes were
constructed with concrete block.
PRV at PM1 was set in September
2019.

PRV of PM3 lost function from May
2019. So the NRW rate of PM3 increased
rapidly.
The importance of maintenance after PRV
installation was recognized. It is necessary
to periodically check the pressure setting
value of the PRV. The PRV was newly
replaced in 2020**.

None
Actual

3.13

The action team measures NRW after
conducting Activity 3-12 and examines their
effectiveness.

Plan The proof measurement of the PRV
effect was performed. Qmnf in stage
adjustment of PRV pressure was
measured.
Also, Qmnf before and after setting
PRV was compared.

Planned pilot activities in the pilot area
were completed,
although some equipment's (Bulk meter , 2
PRVs) were defected.
The replacement took time because of
limited maintenance budget from the
project and WASAC.

Actual

3.15

The action team summaries activities and
results from Activities 3-1 to 3-14, prepares the
completion report on the pilot project, and
submits it to the management team.

Plan Draft of completion report was
completed in October for Pilot1 and
February, 2020 for Pilot 2. None

None

3.9
The action team measures NRW after
conducting Activity 3-8 and examines their
effectiveness.

Plan 

None
Actual

For the sustainability of NRW reduction,
it should be continued to monitor the
Pilot area (reading index, calculation of
the NRW, progress). WASAC should
ensure the availability of necessary
budget for the continuation of routine
maintenance activities using lesson
learned from the Project.

3.16
The action team holds a workshop and
presents the completion report of the pilot
project prepared to WASAC.

Plan 
Not yet None Hold seminars

Actual

3.5 The action team establishes the baseline NRW
rate.

Plan Baseline: Mean value of March,
April 2018
Original: 68.4%

None

3.7
The action team measures NRW after
conducting Activity 3-6 and examines its
effectiveness.

Plan The result of meter test shows that
the effect of meter replacement was
minus but quite negligible.

None
Actual

3.6

The action team conducts measures for
reducing "Apparent Losses" indicated by the
water balance of International Water
Association (IWA) .

Plan General meter visual inspection  for
all customers 1,703 was conducted.
In this, 135 were replaced by the
result of on-site meter test.

None None
Actual

None
Actual

3.8 The action team conducts activities for
reducing surface leakage (visible leakage).

Plan Large quantity of the existing leakage
was measured.  Visible leakages
were found at 16 places in March,
14 places in July and August.

None None
Actual

Done None None
Actual

3.10 The action team conducts activity  for reducing
underground leakage (invisible leakage).

Plan Step test was conducted during may
to July 2019.

Invisible  leakage could not be found
because of complexity of the existing
network.

Pressure reduction was required for
control of underground leakage.

Actual

3.11 The team measures NRW after conducting
Activity 3-10 and examines their effectiveness.

Plan Qmnf measurement was conducted
during June to September 2019.

The result shows that most critical area of
leakage is high pressure area by bypass of
the Ruyezi reservoir.

Pressure reduction was required for
control of underground leakage.

Actual

3.12 The action team conducts measures for
reducing high water pressure

Plan Based on topographic and network
conditions, PRVs were installed.
Two in RY1 in Sept. , one in RY2 in
Oct., 2018. Additionally, one each
in RY1 and RY3. Ball valve in RY1.

None None
Actual

In Pilot areas (Ruyenzi), the target value
(25%) could not be achieved, due to poor
quality water pipes and high pressure.

It is necessary to continue NRW
reduction activities in this Pilot Area.
Replacement of small-diameter HDPE
pipes which has high leakage is being
conducted in the framework of JICA
COVID-19 support.
Preparation of BoQ for tender of
material procurement is in process.Actual

3.13

The action team measures NRW after
conducting Activity 3-12 and examines their
effectiveness.

Plan The proof measurement of the PRV
effect was performed. Qmnf in stage
adjustment of PRV pressure was
measured.
Also, Qmnf before and after setting
PRV was compared.

Planned pilot activities in the pilot area
were completed,
although some equipment's (Bulk meter , 2
PRVs) were defected. The replacement
took time because of limited maintenance
budget from the project and WASAC.

For the sustainability of NRW reduction,
it should be continued to monitor the
Pilot area (reading index, calculation of
the NRW, progress). WASAC should
ensure the availability of necessary
budget for the continuation of routine
maintenance activities using lesson
learned from the Project.

Actual

3.18

Action team prepares manuals on methods
and use of survey equipment learned from the
pilot project, and holds seminars in order to
share them with WASAC.

Plan 

Same as 2.8 same as 2.8

3.14
The team reviews the results of Activities, and
undertakes cost-benefit analysis of NRW for
each Activity.

Plan The cost-benefit analysis was done
based on the NRW rate measured
until January 2020.
The calculation of the NPV and B/C
values clearly shows the effect of
NRW reduction activities.
In conclusion, the investment in
NRW reduction activities had
sufficiently effect when the activities
reduced the NRW rate to a certain
degree (by approx. 10%) even if the
rate was very high like a Ruyenzi
(68%).

Same as 2.8
Actual

3.19
Action team disseminates the manual and use
of survey equipment to the activity of whole
branches.

Plan 
Not yet None None

Actual

Output 4: 4 branches in Kigali establish the system to measure NRW rates accurately.

4.1
Isolation plan of 4 branches prepared by
WASAC will be reviewed and revised as
necessary.

Plan 
Done None None

Actual

4.2

Based on the isolation plan, exact locations for
the installation of electromagnetic flow meters
and pressure gauges are determined by field
survey.

Plan 

Done None None
Actual

4.3
Electromagnetic flow meters and pressure
gauges are procured and installed for isolating
4 branches.

Plan The equipment procurement has
been almost completed and the
installation was commenced at
middle of April.

Delay due to Covid-19 reduction
measures.

The remaining works are to complete
following tasks:
To complete  the transfer of customer
registrations as the branch-to-branch
boundary is moved.
To replace default meters installed in
SUSWAS project at an early time.
To train  WASAC team to properly
operate the installed NRW monitoring
system.

Actual

4.4 Chambers are constructed as appropriate. None None

4.5 System input to each of 4 branches is
measured.

Plan This work will carry out after
completion of the monitoring system
(installation of flow meters )

delay of completion of the monitoring
system same as  4.4

Ditto
Actual

Actual

4.6
Based on the results of Activity 4-5, NRW
rates for each branch are calculated and
reported.

Plan 
Ditto Ditto

5th Year (20/21)
Ⅰ Ⅱ Ⅲ

6th Year (21/22)

Procurement of Equipment and Construction of Chamber

Apr. 4

Aug. 28

Feb 4Oct. 12
May 22

Apr 27
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Appendix 3. Project Monitoring Sheet Ver.9 

TO CR of JICA RWANDA OFFICE 

PROJECT MONITORING SHEET 
 

Project Title: Project for Strengthening Non-Revenue Water (NRW) Control in  
      Kigali City Water Network   
Version of the Sheet : Ver. 9 （Term: July, 2017 – December, 2021: 2nd Phase） 

Name: Shigeo OTANI   
Title: Chief Advisor/ Non-Revenue Management 
Submission Date: November 6, 2021 

I. Summary 
1 Progress 
1-1 Progress of Inputs 
1-1-1 Japan Side 

(1)  List and Assignment Terms of Japanese Experts 

a. Working in Rwanda 
Table 1 Assignment Term in Rwanda (Phase 2) Working in Japan (as of October 31, 2021) 

  
  Field in Charge Name 

Duration 
MM From To 

1 Chief Adviser/Non-Revenue Water 
management Shigeo OTANI 

2017/8/5 2017/10/16 2.43 
2018/3/18 2018/5/16 2.00 
 2018/8/5 2018/9/18  1.50 

 2018/10/20  2018/11/29 1.37 
 2019/1/15  2019/3/9 1.80 
 2019/4/15  2019/6/2 1.63 
 2019/7/15  2019/11/24 4.43 
 2020/1/21  2020/2/15 1.06 
 2021/4/28  2021/7/31 3.17 

2 
  

Adviser/Non-Revenue Water 
Management Hiroyuki HIGUCHI 

2017/8/5 2017/9/17 1.47 
2018/5/24 2018/7/12 1.27 

3 
  
  
  

NRW Reduction Plan 1（1） 
Chiaki SUZUKI/ 
Hiroyuki YAMAGUCHI 
Toru TOYODA 

2017/8/5 2017/9/23 1.67 
2018/1/16 2018/3/1 1.50 
2018/5/9 2018/7/7 1.77 

 2018/10/12  2018/12/27 2.57 
4 
  
  
  

NRW Reduction Plan 1（2） Hiroyasu YODA 

2017/11/8 2017/12/22 1.50 
2018/3/18 2018/5/16 2.00 
 2018/8/5  2018/10/3 2.00 
 2019/2/18 2019/4/6  1.60 

5 NRW Reduction Plan 2（2） Nobuyuki TSUTSUI 

2017/8/5 2017/9/3 1.00 
2019/10/11 2019/11/30 1.70 
 2021/3/6  2021/4/19 1.50 
 2021/8/19  2021/10/30 2.47 

6 Leak Detection Junichi TAKAHASHI 2017/12/3 2018/2/15 2.50 

7 Pipe Repairing and Service 
Connection（1） Tokiya MOMOZONO  2018/2/5  2018/4/5 2.00 

8 ICT Shigeo OTANI  2021/3/6  2021/4/27 1.76 
Total MM 49.67 

Note: Man Month (MM) 

tsutsui
テキスト ボックス
Ver.9
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b. Working in Japan 

                   Table 2 Assignment Term in Japan (as of October 31, 2021) 
No. Field in Charge Name Duration MM From To 

1 Chief Adviser/Non-Revenue Water 
management Shigeo OTANI 

2018/6/4 2018/6/8 0.25 

2019/6/24 2019/6/28 0.25 

2020/6 2020/12 5.75 
2021/1 2021/1 1.30 
2021/8 2021/9 0.60 

5 NRW Reduction Plan 2（2） Nobuyuki TSUTSUI 
2019/9 2019/10 0.85 

2019/12 2020/12 7.10 
2021/1 2021/1 0.50 

7 Pipe Repairing and Service Connection（1） Tokiya MOMOZONO 
2017/8/1 2017/8/10 0.40  

2017/10/30 2017/11/9 0.40  
8 ICT Shigeo OTANI 2020/4 2020/6 2.50 

Total M/M 19.90 

Details of each expert’s assignment are shown in the Plan of Operation. 
 

(2) List of Equipment Provided for the Project 

Table 3 List of Equipment 

Item Output Equipment Description Qty. Procured  
by 

Procurement 
Status 

Handover 
Status 

Date of 
Handover 

1 

2 

E&M for training on 
pipe repairing and 
service connection 

Pipes, piping materials and 
tools 1 set KEC Completed Completed 2019/2/28 

2 Leak detection 
equipment 

Ultrasonic flow meter, leak 
detector, etc. 1 set JICA Completed Completed 2019/2/28 

3 Survey equipment Portable GPS receiver, test 
meter, etc. 1 set KEC Completed Completed 2019/2/28 

4 

3 

Equipment for 
establishing Pilot DMA 

Customer meters, 
mechanical flow meter, 
valves, etc. 

1 set KEC Completed Completed 2019/2/28 

5 PRV piping materials Pipe connectors for PRV 
installation 1 set KEC Completed Completed 2019/2/28 

6 Materials for service 
pipe replacement PVC and deformed pipes 1 set KEC Completed Completed 2019/2/28 

7 

1 

Equipment for high 
pressure control and 
distribution reservoir 
management 

PRV 12sets, Float valves 
10sets, pipes and piping 
material 

1 Unit KEC Completed Completed 2020/11/2
6 

8 Materials for pressure 
control 

Pipes and piping material 
for Bypass 1 Unit KEC Completed Completed 2020/11/2

6 
9 Portable test meters DN15, 26sets 1 Unit KEC Completed Completed 2020/5/21 

10 Water Level Sensor and 
Datalogger 

Water Level Sensor, 
Datalogger 3 sets KEC Completed Completed 2020/11/2

6 

11 Pressure sensor and 
Datalogger 

Pressure sensor, Logger, 
Data Collector 3 sets KEC Completed Completed 2020/11/2

6 

12 
Cov19re
sponse 
activities 

Engine Pump and Bulk 
Water Meter 

Pump (DN80mm,55m3/hr, 
H20m) 
Meter (Waltman type, 

23 
sets KEC Completed Noy yet - 
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Item Output Equipment Description Qty. Procured  
by 

Procurement 
Status 

Handover 
Status 

Date of 
Handover 

DN50mm, PN16) 

13 Procurement material 
for Reduction 
Intermittent Water 

Pipe and fittings for 
network repair 1 Unit KEC Completed Not yet  - 

14 Service pipe 1 Unit KEC Completed  Not yet  - 
15 FV 1 Unit KEC Completed  Not yet  - 

16 4 
Monitoring System for 
hydraulic isolation of 4 
Branches 

Valve and pipes, Joint, 
Electro-magnetic flow 
meter, Mechanical flow 
meter, Electro Magnetic 
flow meter, water pressure 
transmitter, data logger, 
Server, etc. 

1 Unit JICA Completed Not yet - 

20 － Equipment for project 
operation 

Vehicle (minibus) 1 Unit JICA Completed Not yet  - 
Vehicle (pickup) 1 Unit JICA Completed Not yet  - 
Multifunctional photocopier 1 set KEC Completed Not yet  - 

Note: KEC (Kyowa Engineering Consultants)  
 

(3) List of Facilities Provided for the Project 

Table 4  List of Equipment 
Facilities to be Provided 

Lot Item Contents Unit Quantity Executor Status 
Handing over 
to WASAC 

Lot 1 
Chambers for Pilot 
Areas 

3 chambers for Pilot Area1 
1 chamber for Pilot Area 2 

set 1 Consultant 
May. 2017, Sept, 
2018 Completed 

Completed 

Lot 2 
Chambers for 
Monitoring System 

23 chambers for monitoring 
system 

set 23 Consultant 
Feb. 2019 
Completed 

Completed 

Lot 3 Monitoring System 

Data measuring and transmission 
facilities at 28 sites 
Data receiving and processing 
server at HQ 

set 1 Contractor  
Nov. 2021 

Completed except 
manhole 3, 7 19 

Not yet 

 

 

1-1-2 Rwanda Side 

(1) Counterpart 
 

Table 5  Responsible persons for output activities 
Output Name NRW section lower organization 

Output 1 Jean Berchmas BAHIGE   Manager of NRW, UWSS 
Output 2 Celestin MWAMBUTSA  Head of water distribution services, WOS, UWSS 

Output 3 Désiré NTAMUTURANO 
 Head of leak detection and pressure management, NRW, 
UWSS 

Output 4 Jean Paul KAYITARE  Head of zoning and mapping services, NRW, UWSS 
 
 
(2) Facilities 

-  Office space for Japanese experts at WASAC Head Office, office furniture 
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- Training room with the capacity of about 20 persons 

- Space for training on pipe repair and service pipe connection  

- Store house for procured equipment 

(3) Local Cost 

- Cost for administering the Project (utilities for expert offices, internet services) 

- Cost for overtime work, transportation, accommodation and allowance for WASAC staff 

 
1-2 Progress of Activities 
1-2-1: Activities relevant to the entire Project 
(1) Start-up Meeting of the Project for 2nd Phase 

Start-up Meeting of the Project was held Aug. 9, 2017 with participation of members of Management 

Team and Action Team.  
 
(2) Management Meeting (Joint Monitoring) 

Table 6 Main items checked and actions taken in the joint monitoring 

No. Implementation 
period Main items checked and actions taken Changes to R/D, 

PDM, PO, etc. 
Version 1 September 15, 2016 None in particular None 

Version 2 March 15, 2017 

・ The activities of Output 1 (Activities 1.2 to 1.10) 
have been extended for about 3 months 

 → To be completed by the end of August 2017 
・ The activities of Output 4 (Activity 4.3) has been 

extended due to the delay in procurement of 
equipment 

 → Activities to continue in Phase 2 

PO Version 1 
→PO Version 2 

Version 3 August 9, 2017 

・Joint Monitoring 
 Progress of each activity (preparation of 5YSP, 
Technical training, Pilot project, Isolation of 4 
branches, Equipment procurement, others) 
・Work Plan for Phase 2 Outputs 
・Contents and implementation schedule of the 
Pilot Project  

PO Version2 
→PO Version3 

Version 4 August 20, 2018 
Progress of the Project Activities 
Achievements, issues and challenges 
Proposal of amendment of PO 

Revision of 
RD, PDM, PO 

Version 5 February 28, 2019 
Progress of the Project Activities 
Achievements, issues and challenges 
Proposal for 4th year of the Project 

 

Version 6 May 20, 2019 Progress of the Project Activities 
Achievements, issues and challenges Revision of PO 

Version 7 November 19, 2019 Progress of the Project Activities 
Achievements, issues and challenges Revision of PO 
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Version 8 March 23, 2021 Progress of the Project Activities 
Achievements, issues and challenges Revision of PO 

Version 9 November **, 2021 Progress of the Project Activities 
Achievements, issues and challenges  

 
 (3) Steering Committee (SC) 

The results of holding SC meetings and future plans and agenda are as shown in the table below. 

Table.7  The held time of the SC meeting and the agenda 
Time Holding time Theme, contents 

1st April 3, 2017 ・Discussion of the work plan (WP1), approval 
・Confirmation of the Rwandan side burden matter 

2nd October 12, 2017 

・Progress confirmation of the project 
・Common knowledge of the NRW reduction 5YSP  
・Approval of the second work plan 
・About the enforcement of the project evaluation 

3rd August 28, 2018.  At the time of 
Project Monitoring by JICA  

・Result of Joint Monitoring 
・ Procurement and Installation Plan of the Equipment for 
Monitoring System 
・Monitoring result of the JICA Monitoring Survey Mission 

4th May 22, 2019 

・ Progress of the Project 
・ Rescheduling of Equipment Procurement and Installation of 

Output 4 
・ Additional Activities 
・ Revised Work Plan for Phase 2 

5th February 4, 2020 

・Progress and problems in the procurement and installation of 
equipment in the Output 4 activities 
・Extension of the Project period 
・ Progress of other project activities 

6th April 27, 2021 

・Progress of the activities of the Project 
・COVID-19 response supported from JICA 
・Revision of the Plan of Operation after resumption of the work 
in Rwanda 

7th At the time of project completion, 
scheduled in Oct 2021  

・Progress of the activities of the Project 
・Project evaluation and recommendation for way forward 

 

(4) Weekly Meeting 

As a rule, PIM meetings are held basically at the end of every week and the activities for the week are 

reported, the activities scheduled for the following week are confirmed and pending issues, matters of 

concern, requests, etc., are discussed. The meetings are also utilized as a venue for training through 

seminars and workshops on matters proposed by the experts, etc. Meetings have been held 101 times as 

of the end of March 2021 (including thirty times in Phase 1). 

(5) Project Progress Report (Part 6) 

Project Progress Report (Part 6) was submitted to JICA and WASAC in January 2021.  

 
 



 

6 

1-2-2: Training in Japan and in the 3rd Country 

 (1) Training in Japan 

Table 8  Implementation Statuses of Training in Japan 
No Timing Field of training Trainees Training Themes 

1 January 23 
to 31, 2017 

Management 
Team 5 

- Introduction to water service management and NRW 
- Outline of water facilities in Yokohama and Kobe Cities and 
other matters 

2 August 14 
to 30, 2017 

Business 
affairs and GIS 
matter 

5 

- Introduction to water service management and NRW 
- Customer information management, meter management and 
reading, and water service management 
- Examples of how local governments utilize GIS, purposes of use, 
and other matters 

3 Nov. 13 to 
30, 2017 

Technical 
matter 5 Introduction to NRW, pressure management, leak detection, 

distribution management, and other matters 
 

(2)  Training in the 3rd country 

Training in the 3rd country was conducted as shown in the table below. 

Table 9  Training in the 3rd country 

No Country Timing Field of 
training Trainees Training Themes 

1 Kenya May 7 to 10, 
2018 

Management 
Team 2 

An introduction and discussion of activity on 
NRW reduction carried out in Kenya 
(WASREB, MWI, KEWI, NYERI) 

2 Malawi Sept 22 to 27, 
2019 

Management 
and Action 
Teams 

5 
An introduction and discussion of activity on 
NRW reduction carried out in Malawi (LWB, 
EWASCO) 

 

1-2-3: Activities of Output 

【Activities of Output 1】:  Planning capacity of NRW reduction of WASAC is enhanced. 

1-1 A management team is organized to prepare 5-year Strategic Plan (5YSP) for NRW reduction. 

Members of the Team were appointed in August 2016. Some change was made in September 2017. 

1-2 The management team assesses NRW reduction measures currently conducted by WASAC 
for Kigali city and other secondary cities (14 branches outside Kigali city), and identifies 
problems. 

Questionnaire survey, site visit survey for Branches, discussion in a series of Workshops and assessment 
of root causes of identification problems were done. 

1-3 Based on the problems identified by Activity 1-2, the management team proposes methods and 
procedures to conduct NRW reduction measures by WASAC in the future. 

Discussion in a series of Workshops have been conducted. Framework of Action Plan was approved in 
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the seminar on May 29, 2017.  

1-4 The management team undertakes inventory surveys in order to identify facilities 
improvement necessary to conduct methods and procedures proposed by Activity 1-3. 

The implementation of the activities for identifying reservoirs that required urgent repair for overflow, 
one of the causes of water leakage, and repairing equipment in the facilities of the reservoirs, was 
proposed at the 4th SC. The functional survey of the 36 existing distribution reservoirs at the 26 sites in 
Kigali selected by the branch offices of WASAC was conducted in July and August 2019. The survey 
revealed that the distribution reservoirs at nine sites are in the greatest need of urgent repair. To prevent 
overflow from the identified reservoirs, float valves (FVs) were procured and installed in the reservoirs.  

In the above-mentioned work, a discrepancy was found between the number of distribution reservoirs 
at 158 sites in Kigali in the GIS list of WASAC and the number of the existing reservoirs. It was also 
revealed that the reservoirs had not been named systematically and the structures and functional state of 
facilities of each reservoir were not known. In addition, the survey found overflow water leakage due to 
the absence or defect of FVs at many reservoirs. Based on these observations, it was decided to conduct 
an inventory survey to elucidate the functional state of the distribution reservoirs as an activity for 
Output 1. The results of the survey were to be used as the basic data for the implementation of 5YSP 
activities in the future. 

The first survey of the distribution reservoirs was conducted between May and August 2020. The branch 
offices selected 55 reservoir sites where they found problems among the 158 sites in Kigali for the 
survey. Engineers were hired for the survey. The staff of the NRW Control Services, GIS Team, and 
branch offices of WASAC also participated in the survey. The same survey was conducted for the second 
time at 61 sites in September and October.  

Based on the results of the surveys mentioned above, the list of the reservoirs in Kigali was updated. 
WASAC will create a database of the updated list for sharing and use the list as baseline data for the 
preparation of the plan for a 5YSP activity, functional improvement of the distribution reservoirs in 
Kigali. The reservoirs requiring the installation or replacement of FVs have been identified and the BOQ 
for the required equipment have been prepared.  

The number of facilities to be surveyed is huge and the resources are limited. The priority was done to 
distribution reservoirs in Kigali and bulk meters assessment in almost all WTPs. As way forward, the 
survey method will be incorporated into NRW reduction manual. Dissemination will be done for all 
branches and WTPs in order to conduct the survey by themselves. Upcountry reservoirs survey and bulk 
meter assessment will be performed by WASAC. 

As the result, the equipment procurement quantity to be carried out by 5YSP will be clarified.  

Following quantity surveys by Branch are in progress. 

 Water distribution pipe for replacement  
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 Service pipe replacement  

 PRV installation survey 
 

1-5 Based on the results of Activity 1-3 and 1-4, management team prepares a draft of 5YSP.  

The Final Draft of the 5YSP was completed in September 2017, and was approved at the 2nd SC which 
was held on October 12, 2017. 

1-6 The management team identifies organizational and institutional changes necessary to 
conduct methods and procedures proposed by Activity 1-3 and prepares a report. 

Although WASAC planned to reform its organizational structure with MININFRA’s approval (March 
2017), the reform plan has not been implemented.  

WASAC reviewed its organizational structure again and the organizational gaps have been identified 
through the implementation of the 5YSP. It is necessary to consider organizational reform to promote 
the implementation of 5YSP. For example, the review WASAC structure to be more responsive and 
efficient.  WASAC management recognized the importance of the organizational change and the re-
structuring process is on-going. 

Based on the proposal at 5YSP, WASAC is currently entrusted with a consultant.  
Applying for the following increase in the 5YSP update report of September 2021. 

 Quick and quality repairs, for Kigali Branch (1eng+2tech) 
 Inspection and enforcement of water theft, for NRW unit (2 officer and 3 operators)  
 Recruitment of staffs for NRW unit 

 

1-7 The management team prioritizes and schedules the conducts of specific actions of 5YSP  

A yearly implementation schedule for each specific action was prepared. As a future issue, it is necessary 
for each branch office to draw up individual detailed action plans, including construction of the facilities 
and procurement of the equipment (equipment for surveys and operation of water distribution system). 
Specific actions, which can be performed in 5YSP, are to be incorporated sequentially in the annual 
action plans of each branch for the time being. 

1-8  WASAC secures budget in accordance with the priorities for the next fiscal year. 

The NRW activity is being performed as a work activity within the normal budget (Utility Budget: 
current expenses, and OPEX: maintenance expenses) and there is need for budget implementation that 
is more specific to the activity items.  
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Therefore, the budget should be allocated to each branch for the implementation of branch-specific 
NRW reduction activities, however the budget has not been executed in accordance with the budgetary 
requests of the branches.  

Insufficient annual budget doesn’t not yet cover most of NRW reduction activities. CAPEX required for 

the NRW reduction seems to be huge compare to current available budget. WASAC should think about 

other sources of funds to support NRW reduction activities (OPEX and CAPEX). 

1-9  The management team prepares the 5YSP that summarizes the achievements from 
Activities 1-1 to 1-7. 

A management meeting attended by all DUWSS managers and all section heads was held on November 
14, 2017, and the latest edition of the report was explained. The result was reported to the CEO and the 
Branch Managers the next day. 

A report was submitted to the Senior Management Team by the project director Mr. Methode on 
December 15, and the report was approved in the Senior Management Meeting held on February 12, 
2018.  5YSP was finally officially approved by the WASAC Board of Directors on April 27, 2018. 
After responding to the comments received, the final approval of the WASAC Board of Directors was 
obtained on April 27. Implementation of the plan has been delayed by 1-year relative to the schedule, 
and will be commenced in fiscal year 2018/2019. 

1-10 The management team holds seminars and presents 5YSP (Activity 1-8) for WASAC and 
other concerned parties.   

5YSP was shared with the relevant persons in MININFRA and WASAC at the SC meeting on October 
12, 2017. 

The Project Manager and JICA expert had visited all WASAC branches between April and July 2018 
and explained 5YSP to the staff members of the branches to make all of them understand it. The 
recording format for the monthly 5YSP activity report required for the explanation was finalized. 

An in-house workshop was held in WASAC on July 19, 2018, to identify activities required for 
achieving the goal of the first year of the Non-Revenue Water Reduction 5YSP from the progress of and 
the problems found in the implementation of the plan. 

1-11 The management team facilitates implementation and the monitoring of the 5YSP. 

Monitoring team (5 persons) were officially appointed by CEO on September 3, 2018.  

Monitoring is carried out every quarter in accordance with the reports (monthly reports) from the 
branches. Monitoring started in July 2018. The contents of the reports are evaluated and a workshop on 
the reports is held every quarter. 
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The NRW Section, DUWSS, WASAC, prepared the quarterly monitoring report for fiscal year (FY) 
2019/2020 4Q and submitted it to the Monitoring Team on September 25th, 2020. With the submission 
of the report, the activities in the second year of the project, FY 2019/2020, was completed. A workshop 
on the report was held on October 8th, 2020. The participants in the workshop evaluated the 
implemented NRW-reduction activities and discussed the ways to promote 5YSP in the future. 

1-12 The management team drafts the revised New Connection Policy and a Standard 
Enforcement Policy. In addition, the management team will facilitate training and 
monitoring of standard compliancy of pipes with the existing pipe standards. 

Initially, this activity was planned to be done by the Project. However due to the emergency to comply 
with RURA, this document was done by Commercial Directorate of WASAC (Connection Policy, Jan, 
2019). 

The reports on new connections in the 5YSP monthly reports confirmed whether the new connections 
had been established in accordance with the guidelines. But WASAC has not been able to provide 
guidance on strict compliance with the guidelines. And, it was observed the need to revised again the 
new connection policy in order to ensure customers procured material are good quality. Because it has 
been confirmed that most of leaks are coming from service pipes (poor quality).  

The gap between the policy and its implementation is still also a problem. As countermeasure, WASAC 
should review the new connection policy and the enforcement of its implementation. 

New connection policy will be proposed in the next technical cooperation project. 

 
1-13  The management team reviews 5YSP for NRW reduction, updates it as necessary, and 

secures the budget for the next fiscal year. 

Insufficient budget allocation is a problem in the implementation of the NRW reduction activities.  

1-14  Seminars are organized to present all the achievements of the project for WASAC and 
other concerned parties. 

The finalized 5YSP report will be announced. 

 

【Activities of Output 2】:  

Basic knowledge, skills and technique on NRW control are acquired by WASAC. 

2-1 Training materials on NRW control are prepared. 

Done.  

2-2 Training on NRW management is conducted for the management team and WASAC 
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management as necessary. 

Done.  

2-3  OJT is conducted on the updating of GIS data, using available GIS data base. 

Done.  

2.4 OJT is conducted on hydraulic analysis and pressure management, using available hydraulic 
models. 

Done.  

2-5 In-room training and OJT on leak detection for the pilot project are conducted with provided 
equipment. 

Done.  

2-6 In-room training and OJT on repairing leaking pipes and installing service connection for the 
pilot project are conducted. 

Done.  

 
2-7 In-room training and OJT on meter reading, billing, and customer services for the pilot project 
are conducted. 

Done.  

2-8 Training materials on NRW are reviewed and updated. 

The team has compiled the manual based on the various training materials used in the Output 2 activities 
and adding the methods of activities practiced in the Output 3 pilot project to those materials. The 
manual shall be used in the formulation of training programs. 

2-9  Based on feedback of Activities from 2-5 to 2-8, training programs are developed and 
training courses are planned. 

The Directorate of Support Services (SSD) is responsible for the training programs in WASAC. The 
training programs in the Project should be incorporated into the training scheme of the entire WASAC 
to disseminate the NRW control technology to all staff members of WASAC. The cooperation between 
the NRW Control Services and SSD shall be strengthened for the technology dissemination. 

The training is to be planned for the eleven subjects mentioned below that have been recognized as 
activities with high short-term effects in the Pilot Project and recognized as important subjects in the 
Pilot Project activities.  
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Table 10 Training Courses on NRW Reduction Activities 
Item Subject 

1 Introduction to NRW Reduction Activities 
2 High-Pressure Control 
3 Water Distribution Control 
4 Leakage Surveys and Repair 
5 Replacement of Water Supply and Distribution Pipes 
6 Management of Distribution Reservoirs 
7 Control of Volume of Water Distribution 
8 Maintenance of Charge Collection Data and Customer Meters 
9 Monitoring of NRW Rates 
10 Preparation for NRW Reduction Activities 
11 Handling of Survey Equipment 

 
The expected final result is that the training program formulated by this project will be incorporated into 
WASAC's human resource development plan. 

The core person of the dissemination of the manual on NRW reduction activities have been trained in 
the NRW project. The training can be conducted mainly by NRW Section staff of DUWSS, regardless 
of the WASAC training course implemented by Supporting Service.  

 
【Activities of Output 3】 

: WASAC learned how to conduct NRW reduction measures through the implementation of the 
Pilot Project. 

3-1 The action teams are organized to conduct NRW reduction measures at Pilot Areas. 

Member of the Team were appointed in August 2017.  

3-2 The action team grasps the current situations of Pilot Area 1 and Pilot Area 2 through 
reviewing available maps, customer ledgers, surveys, and other necessary means. 

Done.  

3-3 The action team plans and schedules the implementation of the pilot project for Pilot Area 1 
and Pilot Area 2. 

Done.  

3-4  The action team hydraulically isolates Pilot Area 1 and Area 2, and installs flowmeters and 
pressure gauges at the inlets of the Pilot Area 1and 2. 

Done.  
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3-5 The action team establishes the baseline NRW rate of Pilot Area 1 and Area2 

Done.  

Area1: Baseline: Mean value of June, July 2017. NRW Rate is: 37.3% 
Area2: Baseline: Mean value of March, April 2018. NRW Rate is: 68.4% 

3-6 The action team conducts measures for reducing "Apparent Losses" indicated by the water 
balance of International Water Association (IWA) for Pilot Area 1 and Area 2. 

Area1:  The existing 327 customer meters were replaced with the new one by the result of on-site meter 
test (total surveyed 1,172). 

Area2: General meter visual inspection for all customers 1,703 was conducted. In this, 135 were replaced 
by the result of on-site meter test. 

3-7 The action team measures NRW after conducting Activity 3-6 and examines its 
effectiveness 

Effect was evaluated on three comparisons cases of before and after replacement.  1) NRW rate, 1) 
Average errors per meter, 3) Water Consumption volume. 
The result of meter test shows that the effect of meter replacement was quite negligible. 

 

3-8 The action team conducts measures for reducing surface leakage (visible leakage). 

Area 1: In process as daily routine work of Branch office 
Area2: Large quantity of the existing leakage was measured. Visible leakages were found at 16 places 

in March, 14 places in July and August.  

3-9 The action team measures NRW after conducting Activity 3-8 and examines their 
effectiveness. 

Done.  

3-10 The action team conducts measures for reducing underground leakage (invisible leakage). 

Area 1: Done. 
Area2: Step test was conducted during May to July 2019. 

3-11  The action team measures NRW after conducting Activity 3-10 and examines their 
effectiveness. 

Area 1: Done 
Aria 2: Qmnf measurement was conducted during June to September 2019. 
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3-12 The Action team conducts measures for reducing high water pressure. 

Area 1: PRVs are set at PM2 and PM3 in October, 2018. Manholes were constructed with concrete block. 
PRV at PM1 was set in September 2019. 

Aria 2: Based on topographic and network conditions, PRVs were installed. Two in RY1 in Sept., one 
in RY2 in Oct., 2018. Additionally, one each in RY1 and RY3. Ball valve in RY1. 

3-13 The action team measures NRW after conducting Activity 3-12 and examines their 
effectiveness. 

Area 1: The proof measurement of the PRV effect was performed. Qmnf in stage adjustment of PRV 
pressure was measured. Also, Qmnf before and after setting PRV was compared. 

Aria 2: The proof measurement of the PRV effect was performed. Qmnf in stage adjustment of PRV 
pressure was measured. NRW rate before and after PRV adjustment was compared in A2 (Small DMA). 
Also, Qmnf before and after setting PRV was compared. Qmnf was measured. 

Planned pilot activities in the pilot area were completed, although some equipment (Bulk meter, 2PRVs) 
was defected. The replacement took time because of limited maintenance budget from the Project and 
WASAC.  

For the sustainability of NRW reduction it should be continued to monitor the Pilot area (reading index, 
calculation of the NRW, progress). WASAC should ensure the availability of necessary budget for the 
continuation of routine maintenance activities using lesson learned from the Project. 

3-14  Cost-benefit Analysis of NRW Reduction Measures 

As the NRW ratio in Pilot Area 1 had reached the target value in January, February and March 2019, the 
cost benefit analysis of the NRW reduction activities in the area was implemented in April 2019 to 
elucidate the effectiveness of the project. The achievement target for Area 2 is high. As the water 
supplied from the Nzove Pumping Station was distributed directly through a pipeline that bypassed a 
distribution reservoir (bypass pipeline) in this area, the water distribution pressure was high. This high 
pressure was a major cause of water leakage. Although the pressure control in the night and the pressure 
adjustment in areas with large existing leakage had been implemented, these measures failed to produce 
the expected NRW reduction.  

Although the NRW reduction achieved by these measures was limited, the cost-benefit analysis of these 
measures proved that they had an NRW reduction effect.  

・ The calculation of the NPV and B/C values clearly shows the effect of the NRW reduction activities 
(NPV>0 and B/C>1) in each case, while the values varied from year to year. 

In conclusion, the investment in NRW reduction activities had sufficient effect when the activities 
reduced the NRW rate to a certain degree (by approx. 10 %) even if the rate was very high like in 
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Ruyenzi (68 %). Therefore, it is important to actively promote cost-effective activities, such as the 
reduction of high-water pressure (installation of PRVs) in the pipes, surveys and repair of water leakage 
(underground water leakage, in particular), and replacement of water supply and distribution pipes.     

In Pilot areas (Ruyenzi), the target value (25%) could not be achieved, due to poor quality water pipes 
and high pressure.  As countermeasure, it is necessary to continue NRW reduction activities in this 
Pilot Area. Replacement of small-diameter HDPE pipes which has high leakage is being conducted. 
Materials have been procured in response to Covid-19 prevention measures, and WASAC should 
replace existing pipes as soon as possible. 

 
3-15  The action team summaries activities and results from Activities 3-1 to 3-14, prepares the 

completion report on the pilot project 1, and submits it to the management team. 

The JICA Expert Team has completed the preparation of the completion report and explained and 
submitted it to WASAC. 

Pilot Area 1： Submitted to WASAC in October 2019  
Pilot Area 2： Submitted to WASAC in January 2020  

WASAC is studying the report and preparing comments on it. The comments of WASAC shall be 
incorporated in the completion report and the knowledge acquired and lessons learned from the pilot 
project activities shall be reflected in the 5YSP. 

3-16  The action team holds a workshop and presents the completion report of the pilot project 
prepared by Activity 3-15 to WASAC and other concerned parties. 

The action team invited the heads of Kacyiru and Nyarugenge Branches that were responsible for the 
water services in Pilot Areas 1 and 2, respectively, to a seminar held on February 14, 2020.  

When the completion report has been finalized after the second review by the C/P, the action team shall 
hold a workshop on the report for all WASAC staff. 

3-18  Action team prepares manuals on methods and use of survey equipment learned through 
the implementation of the pilot project, and holds seminars in order to share them with 
WASAC and other concerned parties. 

It was decided to set up the manual preparation team of the pilot project inside WASAC and prepare the 
manuals in coordination with this team. The manual preparation meetings were regularly held after the 
kickoff meeting held on January 29th, 2019.  

The Pilot Project Completion Report and the NRW-reduction Manual have already been prepared. 
WASAC shall hold an in-house workshop to disseminate the report and manual in WASAC. 
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【Activities of Output 4】: 

4 branches in Kigali establish the system to measure NRW rates accurately. 
4-1  Isolation plan of 4 branches prepared by WASAC will be reviewed and revised as necessary.  

Done.  

4-2  Based on the isolation plan prepared by Activity 4-1, exact locations for the installation of 
electromagnetic flowmeters and pressure gauges are determined by field survey. 

Done.  

4-3  Chambers are constructed as appropriate. 

Done.  

4.4  Electromagnetic flow meters and pressure gauges to be procured and installed 

JICA will be responsible for the procurement and installation of the monitoring equipment. JICA will 
employ a contractor for the procurement and installation. In accordance with the original plan of holding 
the tender for the procurement and installation of the equipment in Kigali, JICA announced the invitation 
to the tender on May 26, 2017. The tender failed in October 2017 after all bidders had been disqualified 
because their financial states and/or the technical specifications of the equipment in their bid proposals 
did not meet the tender requirements. Therefore, JICA decided to hold another tender for a blanket 
contract including the installation work at its headquarters. 

Tenders were submitted on July 23, 2019, and the contract with Takaoka Engineering Co., Ltd. was 
concluded on September 20. Takaoka Engineering conducted a site survey. The kickoff meeting and a 
wrap-up meeting were held in September 2019.  

However, subsequently the Project was suspended since March 2020 until March 2021 because of the 
prevention against COVID-19 pandemic. The construction was resumed in march 2021 when the 
circumstances became to Japanese engineers was able to supervise it on-site.  

The installation of the equipment was completed at the beginning of September, 2021. Pre-SAT, SAT 
and O&M training for WASAC staffs were conducted from the end of August to beginning of September 
2021. The training of the NRW rate calculation continues to progress. The remaining works are to 
complete following tasks of WASAC: 

 To complete the transfer of customer registrations as the branch-to-branch boundary is moved.  

 To replace default meters installed in SUSWAS project at an early time.  

 To train WASAC team to properly operate the installed NRW monitoring system  
 
4.5  System input to each of 4 branches to be measured 

After construction of the monitoring system, measurement data on the quantity of water distributed to 
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each branch within Kigali City (input water quantity) will be continuously collected in day units. The 
data will be accumulated on a server in the central server room. Using this data, the NRW percentage of 
each branch will be calculated. The calculation of the NRW percentage will be carried out in Excel file 
format. The NRW percentages obtained will be used as indexes for NRW reduction activities in each 
branch, so they will be used for reviewing the 5YSP. 

4.6  Based on the results of Activity 4-5, NRW rates for each branch to be calculated and reported 

On-the-job training (OJT) for the NRW percentage calculation software was scheduled to be 
implemented over 3 months after construction of the monitoring system.  

A draft version of the NRW rate calculation software was prepared. On November 1, 18 and 26, 2019 
meetings were held for key persons in UWSS, which is the main department that will use the software, 
and other departments involved in maintenance. Details of the calculation software, method of use, and 
training schedule were explained, and their understanding was obtained. 

After completion of monitoring system on September 9, 2021, improvements were made with respect 
to requests for ease-of-use from the WASAC side, and the NRW rate calculation software was completed 
through the training (OJT) of WASAC staff between September and November, 2021.  

Actually, NRW rate of October was calculated and reported by using the billing data of CMS and 
distribution flow data collected from monitoring system. 

 

1-3 Achievement of Output 

(1) Output1  Planning capacity of NRW reduction of WASAC is enhanced. 

Indicator 1-1: ５YSP is reviewed and updated, taking into account of the results of the Pilot 
Project. 

The Preparation of this 5YSP began in August 2016 in the framework of JICA technical cooperation 
to strengthen the capacity of NRW control in WASAC, this exercise involved WASACs directorates, 
unit, branches and Water treatment plants through interviews, questionnaires, field visits and 
workshops. The NRW reduction measures implemented in WASAC were assessed by consulting 
different WASAC reports, field visits to assess the network condition, interviews with different 
WASAC officials, branch managers and Head of water treatment plant.  

In July 2018, WASAC started the implementation of the 5 Years Strategic Plan (5YSP) for NRW 
reduction as a tool to monitor the implementation of NRW activities considering the targeted NRW 
rate of 25 % in 2023.  
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The Project updated or added/modified some indicators in the 5YSP after reviewing the monitoring 
results of the pilot project.  

The Project held a review workshop inviting primary members including managers to look back and 
update the 5YSP in July 2019. The participants evaluated the achievements of the pilot project according 
to monitoring indicators as well as discussed necessary additional further actions. The workshop 
concluded some updates of implementation and monitoring plans with new indicators.  

Primary indicators updated/added are as follows: 

 Number of PRV installed  
 Number of customer meters replaced 
 Number of customer inspections conducted 
 Number of customer meters inspected their accuracy   

WASAC plans to review and update the plan continuously with official approval of the WASAC’s board. 

After 3 years of its implementation, at the end of September 2021, revision of 5YSP is considered 
to adjust and incorporate the activities from the findings through the implementation of the 5YSP, 
pilot project result and recommendations from Kigali water supply Master plan recently 
developed by Japanese experts.   

 

Indicator 1-2: All the project achievements are shared by WASAC and other concerned parties 
by holding seminars. 

 Sharing information within WASAC: 
All the progresses and challenges the Project encountered are being shared though various workshops, 
seminars, management meetings, and SC meetings.  

 Sharing information with concerned parties: 
MINIFRA as a major stakeholder has participated in SC meetings. Information and lessons of the Project 
have been well shared.  

The Project will hold a final seminar (7th SC) to present all the achievements of the Project by the end 
of the Project period.   

Overall assessment: 

The Project has achieved the Output 1 as of the Terminal evaluation.  
It can be evaluated that the cycle of Plan-Do-Check-Action, PDCA cycle, has been well applied in 
WASAC’s job place.  
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(2) Output2  Basic knowledge, skills and technique on NRW control are acquired by WASAC. 

Indicator 2-1: More than 300 number of trainees receive training. 

The Project has conducted many types of trainings. The total number of trainees counted to 596 as of 
the Terminal evaluation. 

Indicator 2-2: WASAC human resource development plan includes training programs prepared 
by the project. 

The Support Service Department, SSD, is in charge of training plan and implementation in WASAC in 
accordance with the human resource development plan. The training program widely covers various 
technical topics, inviting internal trainers as well as external trainers from other organizations.  

The outputs of the Project, training program on NRW reduction, will be a part of entire training program 
of WASAC. Discussion between the NRW unit and the SSD is about to start after finalization of 
technical manuals as training texts, which are now at the last stage of checking the contents. 

 The core person of the dissemination of the manual on NRW reduction activities have been 

trained in the NRW project.  

 The training can be conducted mainly by NRW Section staff of DUWSS, regardless of the 

WASAC training course implemented by Supporting Service.  

 Cyprien convened branch employees in July? this year to provide guidance on the analysis of 

commercial data. 

 The NRW unit can go to the branch office and guide the staff the distribution reservoir functional 

survey. 

 Although the NRW unit can provide guidance on leakage survey, the number of staff is being 

requested by the proposed 5YSP update due to the lack of human resources at the branch. 

 In order to analyze the implementation data of 5YSP activities, the strengthening of the number 

of personnel of the NRW team is requesting in the proposed 5YSP update. 
 

Overall Assessment:  

The Project has almost achieved the Output 2 as of the Terminal evaluation.  
As of the Terminal evaluation, although training programs prepared by the Project has not been 
materialized yet in the entire training programs of WASAC, it is highly possible to be done by the end 
of the Project.  

(3) Output3  WASAC learned how to conduct NRW reduction measures through the 
implementation of the Pilot Project. 
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Indicator 3-1: NRW rates are reduced at each pilot area as follows: Pilot Area 1:  from 37% to 
20% and Pilot Area 2 from 68% to 25%. 

Result of NRW rate were not to reach the target figures. 

 Pilot Area 1:  25% (2019/20) 
  Pilot Area 2:  56% (2019/20) 

NRW's reduction target was not achieved, but it was proven to be beneficial. The investment in NRW 
reduction activities had sufficient effect when the activities reduced the NRW rate to a certain degree 
(by approx. 10 %) even if the rate was very high like in Ruyenzi (68 %). (See 3-14) 

Pilot Area 1: 

Maintaining the installed facilities is quite important to keep and/or reduce the NRW ratio especially 
after the implementation of NRW reduction activities with equipment installation, however PRV at the 
PM 2 and 3 have had mechanical problems since June 2019, then water pressure has not been controlled 
as expected. Only PRV at the Sub-Block 1 has been functioning well. This is considered as a part of 
reasons of the current status.  

Pilot Area 2:  

PRV has been contributing to NRW reduction up to the certain level; however, it is difficult to reach the 
target figure. Considering the geographical condition of the target area, following measures are 
additionally required; 1) necessary to conduct pressure control more segmentally by altitude basis; and 
2) necessary to reinstall water service pipes and to redesign water distribution network. 

This nonattainment situation should be also analyzed from the viewpoint of the level set as the target 
figures. Firstly, the Project set the target figures at rather challenging level. Secondly, NRW rate 
reduction can be attained by not only excellent manpower but also material inputs including 
infrastructure and equipment. NRW reduction requires approaches from both sides. Moreover, thirdly, 
the target area is located at quite challenging geographical condition for NRW reduction with huge 
difference of elevation. Considering such feature of NRW reduction at this target area, the Project has 
faced difficulties in terms of reaching the target figure. 

Indicator 3-2: Action team members share experiences at workshops regarding implementation 
of the pilot projects. 

In the same manner as the indicator 1-2, the Action team members shared experiences and lessons 
through workshops and a variety of meetings. 

Indicator 3-3: The action team prepares a completion report of the pilot project. 

The draft completion reports of the pilot project were already presented to WASAC from the JICA 
experts in October 2019 for the Pilot Area 1 and in February 2020 for the Pilot Area 2. WASAC will 
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review and finalize them through workshops. 

Overall Assessment:  

The Project has almost achieved the Output 3 as of the Terminal evaluation. 

The aim of this Output is to enhance capacity to cope with expected and unexpected events at working 
fields, employing the technical knowledge and skills obtained in the Output 2.  

Through implementation of the pilot project, WASAC developed their technical capacity on NRW 
reduction. Actual experiences at working fields directly contributed to enhancing their technical 
proficiency. Followings are the major technical items which the counterparts enhanced: formulation of 
DMA; conducting tests of customer meters, planning and conducting leak detection survey including 
step test and Qmin measurement; management and control water pressure; planning of replacement of 
aged and substandard pipe, making customer mapping.  

In addition, the cost benefit analysis of countermeasures to NRW reduction was conducted in the 
framework of this Output, and concluded their countermeasures economically viable.  

Overall, although one of the key indicators, reduction of NRW rates, have not been fulfilled yet, the 
essential goal of this Output, which is to enhance technical capacity to cope with actual working field 
and identify the major cause of NRW and each countermeasure has been developing as expected. The 
Output 3 can be evaluated “almost achieved” in this context. 

(4) Output4  4 branches in Kigali establish the system to measure NRW rates accurately. 

Indicator: NRW rate of each branch is periodically monitored and reported in PIP (Performance 
Improvement Plan) every month. 

The construction of the monitoring system ended in September. 
Training to calculate the NRW content in the data obtained from the monitoring system is being 
carried out. 
 
Overall assessment:  

The Project has not achieved the Output 4 yet as of the Terminal evaluation. 

The system to measure NRW rate has not been installed yet due to delay in equipment procurement and 
influence of COVID-19 situation. OJT for NRW rate calculation and reporting by using data obtained 
from monitoring system is also planned after the equipment installation.  

Besides, it should be noted that the Project’s system plans to be operated together with monitoring 
network of SUSWAS project. However, the system by SUSWAS is currently out of order. In order for 
the Project’s system to function completely, repairing works of SUSWAS system by WASAC is 
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indispensable. 

In addition, re-registration of customers whose residential location lie in boarder area of the targeted 
branches should be completed.  

 

1-4 Achievement of the Project Purpose 

WASAC's capacity is enhanced to conduct NRW reduction measures as planned for Kigali city. 

Indicator 1: 5-year Strategic Action Plan for NRW reduction is approved by the Minister of 
Infrastructure. 

The 5YSP for NRW reduction was approved on the 27th April, 2018 by the Board meeting of WASAC 
where a representative of MINIFRA also attended. 

Indicator 2: Annual action plan regarding NRW reduction of each branch is reflected in annual 
action plan of WASAC 

Each branch has annual action plan for NRW reduction which shows necessary actions such as PRV 
installation, meter replacement, leakage survey, and others. Their plans comprise a part of the annual 
action plan of entire WASAC. 

Indicator 3: The management at WASAC recognizes the effects of NRW reduction, and 
approves the budget of each branch for implementing annual action plan for NRW water 
reduction 

The indicator 3 has not been achieved, or in other words, the achievement status is moderate at this 
moment. This indicator contains two different issues, firstly, recognition of the effects of NRW 
reduction by WASAC management strata, and secondly, budget approvement.  

The management strata of WASAC fully recognized the effectiveness of NRW reduction measures 
through the pilot project and already extended the same countermeasures such as installation of PRV 
and float valve, FV, balk meter assessment, customer analysis, customer inspection, on site meter 
testing, customer meter replacement outside of the pilot project area.  

On the other hand, budget allocation for branches on NRW reduction has been facing immense 
challenges. In the case of the year 2019/20, although WASAC headquarter approved annual action plans, 
the actually allocated budget for NRW reduction works was lower than the planned budget. The 
difference created discrepancy between the plan and the actual activities. 

Overall assessment:  

The Project purpose has been almost achieved.  
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Towards the Project purpose “enhancement of WASAC’s capacity to conduct NRW reduction 
measures”, the Project took approaches from four (4) aspects, 1) planning aspect, 2) technical aspect, 3) 
applied technical aspect, and 4) establishment of NRW rate measuring system. As the achievement status 
of the Output 1 shows, WASAC has been steadily implementing and monitoring NRW works in 
accordance with the ５YSP by PDCA cycle. In 2) technical aspect, WASAC’s staffs acquired 

knowledge and skills through a series of trainings in the Output 2. Capacity to cope with actual 
situations/challenges at working field is also enhanced through the pilot project, as 3) applied technical 
capacity, the Output 3. Only 4) as the Output 4: establishment of NRW rate measuring system is still 
remained.  

On the other hand, looking at fulfillment status of the indicators, it has to be pointed out that actual 
budget allocation is not matched with annual action plan. Since WASAC itself cannot increase its 
organization’s revenue without raising water tariff as an independent corporation status, this insufficient 
situation is not attributed to WASAC; however, this deviation of NRW action plan is strongly influential 
on WASAC’s NRW reduction efforts on the basis of the acquired technical skills by the Project.  

In conclusion, although the Project has challenges on budgetary aspects, the Project activities 
successfully led to capacity enhancement of WASAC. Subtracting the indicators’ moderate achievement 
status, the Project purpose is evaluated “almost achieved”. 

 

1-5 Achievement of Overall Goal 

WASAC conducts NRW reduction measures as planned for Kigali city. 

Indicator: NRW rate of Kigali city (year 2022/23 : 25 %) 

Achievement status of the Project outputs is observed according to the PDM indicators. Indicators of 
PDM for Overall Goal was decided with 25% in the 2nd SC of October 12, 2017 (40.3 % on the average 
of 2019/20) 

It is highly prospected that WASAC continues to apply NRW countermeasures, which enables to reduce 
the NRW rate step by step; though, it may take more time until reaching the indicator’s level than the 
target year.  

Lessons from the pilot project successfully specified prioritized countermeasures including 1) water 
pressure management, 2) distributing reservoir management, 3) replacement of aged and substandard 
pipes, 4) quick and quality pipe repair, 5) water billing data management, and 6) customer meter 
management.  

However, immense budget is required if all of them take in place especially 1) water pressure 
management and 3) replacement of aged and substandard pipes. Therefore, achievement of the Overall 
goal is heavily dependent on securement of budget of WASAC from now on. 
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 The activities and budgets required to achieve the Overall Goal of the Project are shown in the 

5YSP update created by Mr. Bahige. It is pending approval by WASAC management.  

 However, large investments such as the ongoing RSWSSP are not included in the budget for NRW 

reduction measures presented to the 5YSP.  

 Kanzenze, Nzove's water treatment plant, AfDB's construction of trunk facilities, etc. have already 

started and projects to increase water distribution have already started, but the NRW reduction 

measures have not caught up with it at all. A survey of the " NRW reduction of Northern Area in 

central Kigali " (mainly 12 water distribution blocks in the Kacyiru branch area, 9 reservoirs and 

elevated water tanks, 54 km of water distribution pipes, about 200 km of water supply pipes) will 

be carried out soon, but the construction plan is in 2023/24, and the effect will appear after 

January 2025. In addition, the funding sources for large-scale facility improvement such as 

replacement of distribution and service pipe, high pressure management, and reservoir 

management have not materialized. 

 Basically, investments for these NRW reductions should be made before increasing water 

distribution. The order is opposite to try the water distribution amount increase without taking 

measures against the leakage of the distribution and service pipe, and, for example, it is the same 

as injecting water fast into the bucket of the deep bottom where there are holes with the water 

leaks.  

 In recent years, the NRW rate in Kigali City has been on an increasing trend (2.6%/year), and from 

the above-mentioned facts, it is not realistic that the Overall goal of PDM can be achieved at all. 

Therefore, in the updated version of 5YSP, the target for FISCAL 2022/23 has been revised 

downward to 38% based on the actual value of 43.3% for year 2020/21. 

 

1-6 Changes of Risks and Actions for Mitigation 

Due to covid-19 infection prevention measures, JICA has banned business travel from March 2020. It 
resumed in March 2021, but for this one year, it has been working remotely using the Internet with 
counter parts and with local staff, but the decrease in efficiency cannot be denied. In particular, we 
were forced to stop the procurement and installation of equipment for the Output4 monitoring system.  

1-7 Progress of Actions undertaken by JICA 

・ Two project vehicles were provided to the Project for use by JICA Expert Team and CPs in January 
2017.  

・ Procurement of leak detection equipment was procured in July 2017. 
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・ Procurement of equipment such as electromagnetic flow meter, pressure gauge and gate valve for 
monitoring system of 4 branches in Kigali is behind the schedule.  

1-8 Progress of Actions undertaken by Rwanda side 

・ Appointment of Management Team and Action team 
・ Isolation plan of 4 branches, decision of boundary line between branches. 
・ Concept Note preparation for decision of branch boundary. 
・ Survey and adjustment to decide to points to be construct the chambers. 
・ DMA formation of Pilot Area 1 and Area 2 (installation of valves, adjustment of tertiary pipe) 
・ Preparation of 5YSP for NRW reduction. 
・ Joint visit JICA-WASAC of WASAC’s upcountry branches. 
・ Training in Japan 
・ Training in the third Country 

1-9 Other remarkable/considerable issues related/affect to the project (such as other JICA's 
projects, activities of counterparts, other donors, private sectors, NGOs etc.) 

None 

2. Delay of Work Schedule and/or Problems 

In view of the delay of the Project caused by COVID-19, it was decided to extend the project to 
December 2021 in December 2020. 

 

II. Project Monitoring Sheet I & II   

As attached. 
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Project Title: Project for Strengthening Non-Revenue Water (NRW) Control in Kigali City Water Network

Implementing Agency: WASAC

Target Group:WASAC staff engaged in Non-Revenue Water reduction

Period of Project:2021/12/31

Project Site: 6 Branches in Kigali city（Kacyiru, Nyamirambo, Gikondo, Nyarugenge, Remera and Kanombe ） Model Site: 

Important Assumption Achievement

NRW rate of Kigali city
（year 2022/23 : 25 %)  →　38％
(Revised in 5YSP update September
and approved by WASAC
Management)?

Monitoring report of 5YSP The Government policy on
NRW remains as highly
prioritized.

Indicators of PDM for Overall Goal was decided with
25%. Achievement in 2021/2022 was 42.2%. NRW rate
17.2% must be reduced in two years to achieve the
target by the end of 2022/23. Considering the NRW rate
achievement for the last past 3 years (above 40%), it
seems to be not practicable to achieve the set target
(25%) in the remaining two years. It is in this regard that
the target to achieve for the year 2022/2023 is revised
to 38%.
Achievement of the Overall goal is heavily dependent
on securement of budget of WASAC and assistance
fund from development partners.

1 5-year Strategic Action Plan for NRW
reduction (5YSP) is approved by the
Minister of Infrastructure.

1 5-year Strategic Action Plan for NRW
reduction approved by the Minister of
Infrastructure

The non-revenue water
section at WASAC is not
subject to large scale
reorganization.

1. 5YSP was approved by the Board of Directors of April
27, 2018.
The MININFRA is aware.

2 Annual action plan regarding NRW
reduction of each branch is reflected in
annual action plan of WASAC

2 Annual action plan of WASAC WASAC staff do not resign
after training by the Project.

2. The  impact of NRW reduction in the pilot area is
recognized and  some activities are being replicated
outside piloted area.
Though in the future more specific actions for NRW
reduction is needed. NRW reduction Branches annual
budgets should be incorporated in the company NRW
reduction budget.

3 The management at WASAC
recognizes the effects of NRW
reduction, and approves the budget of
each branch for implementing annual
action plan for NRW water reduction

3 Budget of WASAC Large scale natural disaster
dose not occur.

3. The budget of  NRW reduction activity was decided
in WASAC Action Plan. On the other hand, that  budget
is not fully allocated at an implementation level for
branches on NRW reduction.
In the case of the year 2019/20, although WASAC
headquarter approved annual action plans, the actually
allocated budget for NRW reduction works was lower
than the planned budget. The difference created
discrepancy between the plan and the actual activities.

1 Planning capacity of NRW reduction of WASAC is enhanced. 1-1 5 year Strategic Action plan is reviewed
and updated, taking into account of the
results of the Pilot Project.

1-1 Records of the project 1.1 5YSP is being updated considering the result of it's
implementation for past 3 years, findings from the pilot
project and observation from the MP study. The draft of
the updated version was submitted at the end of
September and will follow the approval process.

1-2 All the project achievements are shared
by WASAC and other concerned
parties by holding seminars.

1-2 Records of the project 1.2 All the progresses and challenges the Project
encountered are being shared though various
workshops, seminars, project management meetings,
and SC meetings.
MININFLA as a major stakeholder has participated in
SC meetings.  Information and lessons of the Project
have been shared.
All the achievements of the Project are presented in the
7th Steering Committee of  the end of the Project
period.

2 Basic knowledge, skills and technique on NRW control are acquired
by WASAC.

2-1 More than 300 number of trainees
receive training.

2-1 Records of the project 2.1 596 cumulative number of trainees were received
training (60 numbers of the staff).

2-2 WASAC human resource development
plan includes training programs
prepared by the project.

2-2 Records of the project 2.2 The core person of the dissemination of the manual
on NRW reduction activities have been trained in the
NRW project.
The training can be conducted mainly by NRW Section
staff of DUWSS, regardless of the WASAC training
course implemented by Supporting Service.
Although the NRW unit can provide guidance on
leakage survey, the number of staff is being requested
by the proposed 5YSP update due to the lack of human
resources at the branch.
 In order to analyze the implementation data of 5YSP
activities, the strengthening of the number of personnel
of the NRW team is requesting in the proposed 5YSP
update.

3 WASAC learned how to conduct NRW reduction measures through
the implementation of the Pilot Project.

3-1 NRW rates are reduced at each pilot
area as follows: Pilot Area 1:  from
37% to 20% and Pilot Area 2 from 68%
to 25%.

3-1 Records of the project 3.1  Result of NRW rate were not to reach the target
figures. Q3 of 2019/2020 (in March 2020)
Pilot Area 1:  25%
Pilot Area 2:  58%

3-2 Action team members share
experiences at workshops regarding
implementation of the pilot projects.

3-2 Records of the project 3.2  In the same manner as the indicator 1-2, the Action
team members share experiences and lessons through
workshops and a variety of meetings.

3-3 The action team prepares a completion
report of the pilot project.

3-3 Survey plans for locations outside the
pilot project

3.3  The draft completion reports of the pilot project
were already presented to WASAC from the JICA
experts in October 2019 for the Pilot Area 1 and in
February 2020 for the Pilot Area 2. WASAC will review
and finalize them through workshops.

4 4 branches in Kigali establish the system to measure NRW rates
accurately.

4-1 NRW rate of each branch is periodically
monitored and reported in PIP
(Performance Improvement Plan) every
month.

4-1 Records of the project 4.1  The construction of the monitoring system to
measure distribution volume of isolated each 4 Branch
area in Kigali was completed in September 2021.
Thereafter, training was performed to calculate the
NRW rate by data obtained from the monitoring system.

4.2  WASAC must install following 16 flow meters to
incorporate the measurement data into the monitoring
system.
・Replacement of existing malfunction meters installed
by SUSWAS project (5 locations)
・Installation of meters at newly increased branch
boundary points due to AfDB project (11 locations)

Overall Goal
 WASAC conducts NRW reduction measures as planned for Kigali city.

Project Purpose

 WASAC's capacity is enhanced to conduct NRW reduction measures as
planned for Kigali city.

Outputs

Project Monitoring Sheet I 　（Revision of 　Project Design Matrix ）

Version 9

Dated November **, 2021

Narrative Summary Objectively Verifiable Indicators Means of Verification
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Pre-Conditions
1-1 A management team is organized to prepare 5-year Strategic Plan

(5YSP) for NRW reduction.

1-2 The management team assesses  NRW reduction measures
currently conducted by WASAC for Kigali city and other secondary
cities (14 branches outside Kigali city), and identifies problems. 1 Experts Dispatch 1 Counterpart

1-3 Based on the problems identified by Activity 1-2, the management
team proposes methods and procedures to conduct NRW reduction
measures by WASAC in the future.

Chief Adviser／Non-Revenue Water
management Project Director

1-4 The management team undertakes inventory surveys in order to
identify facilities improvement necessary to conduct methods and
procedures proposed by Activity 1-3.

Non-Revenue Water reduction planning Project Manager

1-5 Based on the results of Activity 1-3 and 1-4, the management team
prepares a draft of the 5YSP. GIS Management team members

1-6 The management team identifies organizational and institutional
changes necessary to conduct methods and procedures proposed
by Activity 1-3 and prepares a report.

Hydraulic analysis Action team members

1-7 The management team prioritizes and schedules the conducts of
specific actions of 5YSP. Leak detection Other counterparts

1-8 WASAC secures budget in accordance with the priorities of Activity
1-7 for the next fiscal year.

Pipe repairing and service pipe
connection

1-9 The management team prepares the 5YSP on NRW reduction that
summarizes the achievements from Activities 1-1 to 1-7. ICT

1-10 The management team holds seminars and presents 5YSP for NRW
reduction (Activity 1-8) for WASAC and other concerned parties. 2 Training

1-11 The management team facilitates implementation and the monitoring
of the 5YSP. Training in Japan

1-12 The management team drafts the revised New Connection Policy
and a Standard Enforcement Policy. In addition, the management
team will facilitate training and monitoring of standard compliancy of
pipes with the existing pipe standards.

Training in the 3rd country

1-13 The management team reviews 5YSP for NRW reduction, updates it
as necessary, and secures the budget for the next fiscal year. 2 Facilities

1-14 Seminars are organized to present all the achievements of the
project for WASAC and other concerned parties.

Office space for Japanese experts
(about 7 experts) at WASAC, office
furniture, internet connections

2-1 Training materials on NRW control are prepared.
3 Equipment provision Training room with the capacity of

about 20 persons
2-2 Training on NRW management is conducted for the management

team and WASAC management as necessary.
Equipment and materials for training on
pipe repair and service pipe connection

Space for training on pipe repair and
service pipe connection（40㎡）

2-3 OJT is conducted on the updating of GIS data, using available GIS
data base. Leak detection equipment Store house for equipment

2-4 OJT is conducted on hydraulic analysis and pressure management,
using available hydraulic models. Equipment for survey (Mobile GPS etc.)

2-5 In-room training and OJT on leak detection for the pilot project are
conducted with provided equipment. Equipment for formation of Pilot DMAs 3 Local cost

2-6 In-room training and OJT on repairing leaking pipes and installing
service connection for the pilot project are conducted. Materials for service pipe replacement

of Kadobogo Pilot Area

Cost for administering the Project
(utilities for experts offices, internet
services)

2-7 In-room training and OJT on meter reading, billing, customer
services for the pilot project are conducted. Equipment for high pressure control

and distribution reservoir management
(PRV, FV)

Cost for import tax, value added tax,
customs, storage, inland
transportation, and others for importing
project equipment

2-8 Training materials on NRW are reviewed and updated.
Portable test meters (26 sets) Cost for operation and maintenance of

project equipment

2-9 Based on feedback of Activities from 2-5 to 2-8, training programs
are developed and training courses are planned. Water level sensor and Pressure

sensor, with datalogger (3 sets)

Cost for overtime work, transportation,
accommodation and allowance for
WASAC staff

3-1 An action team is organized to conduct NRW reduction measures at
Pilot Area 1 and Aria 2.

Engine pump and Bulk meter for
emergency water supply of COVID-19
response (23 sets)

3-2 The action team grasps the current situations of Pilot Area 1 and
Area 2 through reviewing available maps, customer ledgers,
surveys, and other necessary means.

Equipment and materials for Reduction
Intermittent Water of COVID-19
response

3-3 The action team plans and schedules the implementation of the pilot
project for Pilot Area 1 and Area 2.

Equipment for construction of
monitoring system for 4 Branch
isolation

3-4 The action team hydraulically isolates Pilot Area 1 and Area 2, and
installs flow meters and pressure gauges at the inlets of the Pilot
Area 1 and Area 2.

Equipment for project operation
(Minibus, Pick-up, Photocopy machine)

3-5 The action team establishes the baseline NRW rate of Pilot Area 1.

3-6 The action team conducts measures for reducing "Apparent Losses"
indicated by the water balance of International Water Association
(IWA) for Pilot Area 1.

3-7 The action team measures NRW after conducting Activity 3-6 and
examines its effectiveness.

3-8 The action team conducts measures for reducing surface leakage
(visible leakage).

3-9 The action team measures NRW after conducting Activity 3-8 and
examines their effectiveness.

3-10 The action team conducts measures for reducing underground
leakage (invisible leakage).

3-11 The action team measures NRW after conducting Activity 3-10 and
examines their effectiveness.

3-12 The action team conducts measures for reducing high water
pressure.

3-13 The action team measures NRW after conducting Activity 3-12 and
examines their effectiveness. 4 Facility provision

3-14 The action team reviews the results from Activities 3-5 to 3-13, and
undertakes cost-benefit analysis of NRW for each Activity of 3-6, 3-8,
3-10 and 3-12.

Flow-meter Chambers (4) for  Pilot
areas

3-15 The action team summaries activities and results from Activities 3-1
to 3-14, prepares the completion report on the pilot project for Pilot
Area 1, and submits it to the management team.

Flow-meter Chambers (23) for
Monitoring System

3-16 The action team holds a workshop and presents the completion
report of the pilot project prepared by Activity 3-15 to WASAC and
other concerned parties.

Monitoring System for 4 Branch
isolation

3-17 Action team conducts activities from Activities 3-5 to 3-16 at Pilot
Area 2.

3-18 Action team prepares manuals on methods and use of survey
equipment learned through the implementation of the pilot project,
and holds seminars in order to share them with WASAC and other
concerned parties.

3-19 Action team disseminates the manual and use of survey equipment
to the activity of whole branches.

4-1 Isolation plan of 4 branches prepared by WASAC will be reviewed
and revised as necessary.

4-2 Based on the isolation plan prepared by Activity 4-1,  exact locations
for the installation of electromagnetic flow meters and pressure
gauges are determined by field survey.

4-3  Electromagnetic flow meters and pressure gauges are procured and
installed for isolating 4 branches.

4-4 Chambers are constructed as appropriate.

4-5 System input to each of 4 branches is measured.

4-6 Based on the results of Activity 4-5, NRW rates for each branch are
calculated and reported.

The Japanese Side The Rwanda Side

WASAC staff do not resign
after training by the Project.

Large scale natural disaster
dose not occur.

InputsActivities 
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Equipment Handed Over

Training in Japan

In-country/Third country Training

Activities

Sub-Activities
Output 1: Planning capacity of NRW reduction of WASAC is enhanced.7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12

Achievements Issue Countermeasures

              Project Monitoring Sheet II (Revision of Plan of Operation)

Inputs 
Plan 1st Year (16/17) 2nd Year (17/18) 3rd Year (18/19) 4th Year (19/20) 5th Year (20/21) 6th Year (21/22)

Remarks
Actual Ⅰ Ⅱ Ⅲ Ⅳ Ⅰ Ⅱ Ⅲ Ⅰ Ⅱ ⅢⅣ Ⅰ Ⅱ Ⅲ Ⅳ Ⅰ Ⅳ Ⅰ Ⅱ

Expert

Chief Adviser/Non-Revenue Water Management (Otani)
Plan 

Ⅱ Ⅲ Ⅳ

Actual

Adviser/Non-Revenue Water Management (Higuchi)
Plan 

Actual

NRW Reduction Plan 1（1）(Suzuki/Yamaguchi/Toyoda)
Plan 

Actual

NRW Reduction Plan 1（2）(Yoda)
Plan 

Actual

NRW Reduction Plan 2（1）(Toyoda)
Plan 

Actual

NRW Reduction Plan 2（2）(Tsutsui)
Plan 

Actual

Geographic Information System: GIS (Horishita)
Plan 

Actual

Hydraulic Analysis (Ooe)
Plan 

Actual

Leak Detection (Takahashi)
Plan 

Actual

Pipe Repairing and Service Connection（1）(Momozono)
Plan 

Actual

Pipe Repairing and Service Connection（2）(Takashima)
Plan 

Actual

Information and Communication Technology: ICT (Brouwer,
Otani)

Plan 

Actual

Long Term Expert (Mayusumi)
Plan 

Actual

Lot 1: Equipment for training on pipe repair and service pipe
connection

Plan 
Feb. 28, 2019

Actual

Lot 2: Pilot Projects (Gate valve, flow meter, and customer meter)
Plan 

Feb. 28, 2019
Actual

Lot 3: Leak Detection Equipment (Ultrasonic flow meter, data
logger, Leak noise correlator, etc.)

Plan 
Feb. 28, 2019

Actual

Lot 4: Equipment for survey (Mobile GPS, Potable Test meter
etc.)

Plan 
Feb. 28, 2019

Actual

Lot 5: Pipe and related fittings for service pipe replacement in
Kadobogo

Plan 
Feb. 28, 2019

Actual

Lot 8: Water level meter, Pressure senser with datalogger
Plan 

Nov. 26, 2020
Actual

Lot 11: Isolation of 4 Branches (Electromagnetic flow meter,
pressure gauge and gate valve)

Plan This will be handed over by JICA to
WASACActual

Lot 12: Vehicles and photocopy for Japanese experts
Plan Photocopy will be handed over to

WASAC
Vehicles will be returened to JICA in
November, 2021Actual

Lot 6:  PRVs and Float Valves for Additional Activities
Plan 

Nov. 26, 2020
Actual

Lot 7: Potable Test Meter (26 sets)
Plan 

May 21, 2020
Actual

15 persons will be trained in Japan (5, 5, 5)
Plan 

Done
Actual

2 persons will be trained in Kenya
Plan 

Done
Actual

Plan 1st Year (16/17) 2nd Year (17/18) 3rd Year (18/19) 4th Year (19/20) 4th Year (19/20) 6th Year (21/22)
Achievements Issue Countermeasures

Actual Ⅰ Ⅱ Ⅲ Ⅳ Ⅰ Ⅱ Ⅲ Ⅳ ⅠⅡ Ⅲ Ⅳ Ⅰ Ⅱ Ⅲ Ⅱ Ⅲ Ⅳ Ⅰ Ⅱ

1.1 A management team is organized to prepare
5YSP for NRW reduction.

Plan 

Ⅳ Ⅰ

Members of the Team were
appointed in August 2016.
Some change in September 2017.

None None
Actual

1.2

The management team assesses NRW
reduction measures currently conducted by
WASAC for Kigali city and outside Kigali city
(14 branches), and identifies problems.

Plan Questionnaire survey, Site visit
survey for Branches. Discussion
in a series of Workshops.
Assessment of root causes of
identification problems.

None NoneActual

1.3
Based on the problems identified, the
management team proposes NRW reduction
measures by WASAC in the future.

Plan Discussion in a series of
Workshops. Framework of
Action Plan was approved in the
seminar on May 29, 2017

None None
Actual

1.4

The management team undertakes inventory
surveys in order to identify facilities
improvement necessary to conduct methods
and procedures proposed by Activity 1-3.

Plan Inventory survey was done for
all Kigali distribution reservoirs
and the bulk meter survey was
done for all most all WTPS.

The number of facilities to be surveyed
is huge and the resources are limited.

The priority was done to distribution
reservoirs in Kigali and bulk meters
assessment in almost all WTPs.
As way forward, the survey method
will be  incorporated into  NRW
reduction manual. Dissemination
will be done for all branches and
WTPs in order to conduct the survey
by themselves.
Following quantity surveies by
Branch will be conducted.
・Reservoirs survey
・Bulk meter assessment
・Distribution pipe for replacement
・Service pipe for replacement
・PRV installation survey
As the result, the equipment
procurement quantity to be carried
out in 5YSP will be clarified.

Actual

1.5
Based on the results of Activity 1-3 and 1-4,
the management team prepares a draft of
5YSP

Plan Draft Final report of 5YSP was
approved at the second SC on
Oct. 12, 2017

None None
Actual

1.6

The management team identifies
organizational and institutional changes
necessary to conduct methods and
procedures proposed by Activity 1-3 and
prepares a report.

Plan The organizational gaps have
been identified through the
implementation of the 5YSP.

It is necessary to consider
organizational reform to promote the
implementation of 5YSP. For
example, the review WASAC structure
to be more responsive and efficient.

WASAC management recognized
the importance of the organizational
change and the re-structuring process
is on-going.
Based on the proposal at 5YSP,
WASAC is currently entrusted with
a consultant.
Applying for the following increase
in the 5YSP update report.
・Quick and quality repairs, for
Kigali Branch (1engineer and 2
technicians)
・Inspection and enforcement of
water theft, for NRW unit (2 officers
and 3 operators)
・Recruitment of staffs for NRW unit
(2 engineers and 3 operators)

Actual

1.7
The management team prioritizes and
schedules the conducts of specific actions of
5YSP.

Plan A yearly implementation
schedule for each specific actions
and its priority were prepared. None NoneActual

1.8
WASAC secures budget in accordance with
the priorities of Activity 1-7 for the next fiscal
year.

Plan Most of the activities for NRW
reduction fall under the regular
budget (Utility Budget and
OPEX)
NRW reduction Branches annual
budgets are incorporated in the
company NRW reduction budget.
Some activities align with 5YSP
implementation are also being
considered.  Budget for CAPEX
are being considered in the
revised 5YSP.

Insufficient annual budget doesn’t not
yet cover most of NRW reduction
activities. CAPEX required for the
NRW reduction seems to be huge
compare to current available budget.

WASAC should think about other
sources of funds to support NRW
reduction activities (OPEX and
CAPEX).

Actual

1.9
The management team prepares the 5YSP on
NRW reduction that summarizes the
achievements from Activities 1-1 to 1-7.

Plan 5YSP was officially approved by
the Board of Directors on April
27, 2018.

None None
Actual

1.10
The management team holds seminars and
presents 5YSP for NRW reduction (Activity 1-
8) for WASAC and other concerned parties.

Plan 5YSP was shared at the SC on
October 12, 2017. Approved
5YSP  by both management and
BoD. Explained at each Branch
from April to July 2018.
Workshop was held on July 19,
2018

None None
Actual

1.11
The management team facilitates
implementation and the monitoring of the
5YSP.

Plan Monitoring team (5 persons) were
officially appointed by CEO on
September 3, 2018. Monitoring
has being conducted  from
2018/19 at every Q  by monthly
report.

None NoneActual

1.12

The management team drafts the revised New
Connection Policy and a Standard
Enforcement Policy. In addition, the
management team will facilitate training and
monitoring of standard compliancy of pipes
with the existing pipe standards.

Plan The New Connection Policy was
formulated in January 2019 as a
revised version of the
Requirements for Water
Distribution and House
Connection due to the emergency
to comply with the regulatory
agency (RURA).

Later, it  was observed the need to
revised again the new connection
policy in order to ensure customers
procured material are good quality.
Because  it have been confirmed that
most of leaks are coming from service
pipes (poor quality). The gap between
the policy and its implementation is
still also a problem.

WASAC should review the new
connection policy and the
enforcement of its implementation.

New connection policy will be
proposed in the next technical
cooperation project.

Actual

1.13
The management team reviews 5YSP for
NRW reduction, updates it as necessary, and
secures the budget for the next fiscal year.

Plan 
Budget of WASAC Action Plane
was approved.

Budget is not sufficient for
implementation for all activities of
5YSP.

Same as 1.8Actual

1.14
Seminars are organized to present all the
achievements of the project for WASAC and
other concerned parties.

Plan 

Not yet None Hold seminars
Actual

Output 2:Basic knowledge, skills and technique on NRW control are acquired by WASAC.

2.1 Training materials on NRW control are
prepared.

Plan 
Done None NoneActual

2.2
Training on NRW management is conducted
for the management team and WASAC
management as necessary.

Plan 

Done
Each training item has been
implemented by April 2018.

Capacity Assessment of the new
knowledge acquired through training
has not yet been conducted

This will be done after the
completion of the pilot project.

Actual

2.3 OJT is conducted on the updating of GIS data,
using available GIS data base.

Plan 

Actual

2.4
OJT is conducted on hydraulic analysis and
pressure management, using available
hydraulic models.

Plan 

Actual

2.5
In-room training and OJT on leak detection for
the pilot project are conducted with provided
equipment.

Plan 

Actual

2.6
In-room training and OJT on repairing leaking
pipes and installing service connection for the
pilot project are conducted.

Plan 

Actual

Lot 10: Equipment for intermittent water supply for COVID-19
response

Plan 

Lot 9: Engine pump and bulkmeter for emergency water supply
for COVID-19 response

Plan This will be handed over to
WASACActual

This will be handed over to
WASACActual
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B. Activity of Pilot Area 1 Kadobogo

3.12

The action team conducts activities  for
reducing high water pressure.

C. Activity of Pilot Area 2 Ruyenzi 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12

D. Report, Manual and Seminar

Achievements Issue Countermeasures

2.7
In-room training and OJT on meter reading,
billing, customer services for the pilot project
are conducted.

Plan 

Actual

2.8 Training materials on NRW are reviewed and
updated.

Plan In two pilot projects, activities
were carried out to further master
the skills obtained through the
training.
In addition, based on the training
materials used in the activity of
Output 2, a NRW reduction
manual was created by adding the
method of activities practiced in
the pilot project.

None None
Actual

2.9
Based on feedback of Activities from 2-5 to 2-
8, training programs are developed and
training courses are planned.

Plan The manual containing training
course is ready and in validation
process by the technical and
commercial directorate.

The expected final result is that the
training program formulated by this
project will be incorporated into
WASAC's human resource
development plan, but it has not yet
reached that stage despite completion
of the manual.

The core person of the dissemination
of the manual on NRW reduction
activities have been trained in the
NRW project.
The training can be conducted
mainly by NRW Section staff of
DUWSS, regardless of the WASAC
training course implemented by
Supporting Service.

Actual

Output 3:  WASAC learned how to conduct NRW reduction measures through the implementation of the Pilot Project.

3.1 An action team is organized to conduct NRW
reduction measures at Pilot Area 1 and Aria 2.

Plan Member of the Team were
appointed in August 2017 None NoneActual

3.2

The action team grasps the current situations
of Pilot Areas through reviewing available
maps, customer ledgers, surveys, and other
necessary means.

Plan 

Done None None
Actual

3.3 The action team plans and schedules the
implementation of the pilot project.

Plan 
Done None None

Actual

3.4
The action team hydraulically isolates Pilot
Areas, and installs flow meters and pressure
gauges at the inlets of the Areas.

Plan Flow meters and pressure gauges
were installed in the meter
chambers by May 2017.

None None
Actual

3.5 The action team establishes the baseline NRW
rate of Pilot Area.

Plan Baseline: Mean value of June,
July 2017
NRW Rate is: 37.3%

None NoneActual

3.6

The action team conducts measures for
reducing "Apparent Losses" indicated by the
water balance of International Water
Association (IWA).

Plan The existing 327 customer meters
were replaced with the new one
by the result of on-site meter test
(total surveyed 1,172).

None NoneActual

3.7
The action team measures NRW after
conducting Activity 3-6 and examines its
effectiveness.

Plan Effect was evaluated on three
comparisons cases of before and
after replacement.  1. Total meter
error , 2. Consumption volume of
replaced meters.

None NoneActual

3.8 The action team conducts measures for
reducing surface leakage (visible leakage).

Plan 
Done None None

Actual

3.9
The action team measures NRW after
conducting Activity 3-8 and examines their
effectiveness.

Plan 
Done None NoneActual

3.10
The action team conducts measures for
reducing underground leakage (invisible
leakage).

Plan 

Done

Some leak detection  equipment not
appropriate for the majority of the
existing water network condition (lack
of some facilities such as valves, etc.)

Use those equipment efficiently
where  they can be applied  more
training on sophisticated one.

Actual

3.11 The team measures NRW after conducting
Activity 3-10 and examines their effectiveness.

Plan 
Done None NoneActual

Plan PRVs are set at PM2 and PM3 in
October, 2018. Manholes were
constructed with concrete block.
PRV at PM1 was set in
September 2019.

PRV of PM3 lost function from May
2019. So the NRW rate of PM3
increased rapidly.
The importance of maintenance after
PRV installation was recognized. It is
necessary to periodically check the
pressure setting value of the PRV. The
PRV was newly replaced in 2020.

None
Actual

3.13

The action team measures NRW after
conducting Activity 3-12 and examines their
effectiveness.

Plan The proof measurement of the
PRV effect was performed. Qmnf
in stage adjustment of PRV
pressure was measured.
Also, Qmnf before and after
setting PRV was compared.

Planned pilot activities in the pilot area
were completed,
although some equipment's (Bulk
meter , 2 PRVs) were defected.
The replacement took time because of
limited maintenance budget from the
project and WASAC.

For the sustainability of NRW
reduction, it should be continued to
monitor the Pilot area (reading
index, calculation of the NRW,
progress). WASAC should ensure
the availability of necessary budget
for the continuation of routine
maintenance activities using lesson
learned from the Project.

Actual

3.5 The action team establishes the baseline NRW
rate.

Plan Baseline: Mean value of March,
April 2018
Original: 68.4%

None None
Actual

3.6

The action team conducts measures for
reducing "Apparent Losses" indicated by the
water balance of International Water
Association (IWA) .

Plan General meter visual inspection
for all customers 1,703 was
conducted.
In this, 135 were replaced by the
result of on-site meter test.

None None
Actual

3.7
The action team measures NRW after
conducting Activity 3-6 and examines its
effectiveness.

Plan The result of meter test shows
that the effect of meter
replacement was minus but quite
negligible.

None NoneActual

3.8 The action team conducts activities for
reducing surface leakage (visible leakage).

Plan Large quantity of the existing
leakage was measured.  Visible
leakages were found at 16 places
in March, 14 places in July and
August.

None None
Actual

3.9
The action team measures NRW after
conducting Activity 3-8 and examines their
effectiveness.

Plan 
Done None NoneActual

3.10 The action team conducts activity  for reducing
underground leakage (invisible leakage).

Plan Step test was conducted during
may to July 2019.

Invisible  leakage could not be found
because of complexity of the existing
network.

Pressure reduction was required for
control of underground leakage.

Actual

3.11 The team measures NRW after conducting
Activity 3-10 and examines their effectiveness.

Plan Qmnf measurement was
conducted during June to
September 2019.

The result shows that most critical area
of leakage is high pressure area by
bypass of the Ruyezi reservoir.

Pressure reduction was required for
control of underground leakage.

Actual

3.12 The action team conducts measures for
reducing high water pressure

Plan Based on topographic and
network conditions, PRVs were
installed. Two in RY1 in Sept. ,
one in RY2 in Oct., 2018.
Additionally, one each  in RY1
and RY3. Ball valve in RY1.

None None
Actual

3.13

The action team measures NRW after
conducting Activity 3-12 and examines their
effectiveness.

Plan The proof measurement of the
PRV effect was performed. Qmnf
in stage adjustment of PRV
pressure was measured.
Also, Qmnf before and after
setting PRV was compared.

Planned pilot activities in the pilot area
were completed,
although some equipment's (Bulk
meter , 2 PRVs) were defected. The
replacement took time because of
limited maintenance budget from the
project and WASAC.

For the sustainability of NRW
reduction, it should be continued to
monitor the Pilot area (reading
index, calculation of the NRW,
progress). WASAC should ensure
the availability of necessary budget
for the continuation of routine
maintenance activities using lesson
learned from the Project.

Actual

3.14
The team reviews the results of Activities, and
undertakes cost-benefit analysis of NRW for
each Activity.

Plan The cost-benefit analysis was
done based on the NRW rate
measured until January 2020.
The calculation of the NPV and
B/C values clearly shows the
effect of NRW reduction
activities.
In conclusion, the investment in
NRW reduction activities had
sufficiently effect when the
activities reduced the NRW rate
to a certain degree (by approx.
10%) even if the rate was very
high like a Ruyenzi (68%).

In Pilot areas (Ruyenzi), the target
value (25%) could not be achieved,
due to poor quality water pipes and
high pressure.

Continue NRW reduction in Pilot
Area 2 with more attention.
Replacement of small-diameter
HDPE pipes with high leakage
should be conducted.

Materials have been procured in
response to Covid-19 prevention
measures, and WASAC should
replace existing pipes as soon as
possible.
.

Actual

3.15

The action team summaries activities and
results from Activities 3-1 to 3-14, prepares the
completion report on the pilot project, and
submits it to the management team.

Plan Draft of completion report was
completed in October for Pilot1
and February, 2020 for Pilot 2. None None

Actual

3.16
The action team holds a workshop and
presents the completion report of the pilot
project prepared to WASAC.

Plan 
Not yet None Hold seminarsActual

3.18

Action team prepares manuals on methods
and use of survey equipment learned from the
pilot project, and holds seminars in order to
share them with WASAC.

Plan 

Same as 2.8 same as 2.8 Same as 2.8Actual

3.19
Action team disseminates the manual and use
of survey equipment to the activity of whole
branches.

Plan 
Not yet None NoneActual

Output 4: 4 branches in Kigali establish the system to measure NRW rates accurately.

4.1
Isolation plan of 4 branches prepared by
WASAC will be reviewed and revised as
necessary.

Plan 
Done None None

Actual

4.2

Based on the isolation plan, exact locations for
the installation of electromagnetic flow meters
and pressure gauges are determined by field
survey.

Plan 

Done None None
Actual

4.3
Electromagnetic flow meters and pressure
gauges are procured and installed for isolating
4 branches.

Plan The installation was completed at
the beginning of September.

Training of the NRW rate
calculation is on going.

WASAC task has not yet completed. To replace  default meters installed
in SUSWAS project and meters for
new closing point at an early time.
Train  WASAC team to properly
operate the installed NRW
monitoring system.

Actual

4.4 Chambers are constructed as appropriate.
23 meter chambers have been
constructed None None

4.5 System input to each of 4 branches is
measured.

Plan This work will carry out after
completion of the monitoring
system (installation of flow
meters )

delay of completion of the monitoring
system

same as  4.4
Actual

4.6
Based on the results of Activity 4-5, NRW
rates for each branch are calculated and
reported.

Plan 
Ditto Ditto Ditto

Actual

Procurement of Equipment and Construction of Chamber
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Monitoring Plan
Plan 1st Year (16/17) 6th Year (21/22)

Remarks
Ⅳ Ⅰ Ⅱ Ⅲ Ⅰ Ⅰ Ⅱ

2nd Year (17/18) 3rd Year (18/19) 4rd Year (19/20)
Ⅲ Ⅳ

5th Year (20/21)
Actual Ⅰ Ⅱ Ⅲ Ⅳ Ⅱ Ⅲ Ⅳ

Monitoring

Ⅳ Ⅰ Ⅱ

Steering Committee
Plan 

Ⅰ Ⅱ Ⅲ

Actual

Set-up the Detailed Plan of Operation
Plan 

Actual

Submission of Monitoring Sheet 
Plan 

Actual

Monitoring Mission from Japan
Plan 

Actual

Actual

Joint Monitoring 
Plan 

Actual

Post Monitoring 
Plan 

Actual

Progress Report
Plan 

Actual

Public Relations

Seminars and Workshops
Plan 

Project Completion Report
Plan 

Reports/Documents

Actual

Apr. 4

Aug. 28

Feb 4Oct. 12
May 22

Apr 27
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